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v NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image information which shows a throw object, and the image in which the 
throw-ed object by which a throw is visually carried out with the throw object concerned is 
shown are displayed on the screen of a display means at least. In order that the above- 
mentioned throw object may carry out the throw of the above-mentioned throw-ed object 
visually, while being operated based on actuation of an actuation means Based on actuation of 
the above-mentioned actuation means, the above-mentioned throw-ed object is used in the 
throw game by which a throw is visually carried out with the above-mentioned throw object on 
the screen of the above-mentioned display means. The throw guide method of presentation in 
the throw game which displays the throw guide image in which the direction of a throw of the 
above-mentioned throw-ed object which is the throw guide method of presentation in a throw 
game, and changes with actuation for the above-mentioned throw object to carry out the throw 
of the above-mentioned throw-ed object at any time is shown. 

[Claim 2] Actuation for the above-mentioned throw object to carry out the throw of the above- 
mentioned throw-ed object is the throw guide method of presentation in the throw game 
according to claim 1 which is the actuation or abbreviation rotation actuation describing an arc. 

[Claim 3] The above-mentioned throw guide image is the throw guide method of presentation 
in the throw game according to claim 2 by which it is indicated by sequential so that the orbit 
according to actuation of the above-mentioned throw object may be drawn. 
[Claim 4] The throw guide method of presentation in the throw game according to claim 2 by 
which it is indicated by sequential so that the locus image in which the locus of the above- 
mentioned throw guide image is shown may draw the orbit according to actuation of the above- 
mentioned throw object. 

[Claim 5] The above-mentioned locus image is the throw guide method of presentation in the 
throw game according to claim 4 generated based on the coordinate information on a current 
throw guide image, and the coordinate information on the throw guide image displayed before 
predetermined time. 

[Claim 6] The above-mentioned throw guide image is the throw guide method of presentation 
in the throw game according to claim 1 by which a false three-dimensional display is carried 
out on the screen of the above-mentioned display means. 

[Claim 7] The configuration of the above-mentioned throw guide image is the throw guide 
method of presentation in the throw game according to claim 1 which is the configuration which 
is similar to an arrow-head configuration or this at least, and which has the visual direction 
directions function. 

[Claim 8] The throw guide method of presentation in the throw game according to claim 1 to 
which adjustable [ of the color of the above-mentioned throw guide image ] is carried out 
according to rotation of the above-mentioned throw object at least. 
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"[Claim 9] The color of the above-mentioned throw guide image is the throw guide method of 
presentation in the throw game according to claim 8 which changes from cold color to warm 
color according to advance of rotation of the above-mentioned throw object. 
[Claim 10] The image information which shows a throw object, and the image in which the 
throw-ed object by which a throw is visually carried out with the throw object concerned is 
shown are displayed on the screen of a display means at least. In order that the above- 
mentioned throw object may carry out the throw of the above-mentioned throw-ed object 
visually, while being operated based on actuation of an actuation means Based on actuation of 
the above-mentioned actuation means, the above-mentioned throw-ed object is used in the 
throw game by which a throw is visually carried out with the above-mentioned throw object on 
the screen of the above-mentioned display means. The throw guide method of presentation in 
the throw game containing the direction display step of a throw which displays the throw guide 
image in which the direction of a throw of the above-mentioned throw-ed object which is the 
throw guide method of presentation in a throw game, and changes with actuation for the 
above-mentioned throw object to carry out the throw of the above-mentioned throw-ed object 
at any time is shown. 

[Claim 1 1] The migration and the rotation acquisition step which calculates the movement 
magnitude and the rotation of the above-mentioned throw guide image based on the throw 
include-angle information on the above-mentioned throw-ed object based on actuation of the 
above-mentioned actuation means in the above-mentioned direction display step of a throw, 
The address-data acquisition step which is based on the coordinate information on the above- 
mentioned throw guide, and the movement magnitude and rotation information which were 
searched for in the above-mentioned migration and rotation acquisition step, and acquires the 
address data on the memory of the above-mentioned throw guide, At least The address data 
on the memory of the representation point of the above-mentioned throw guide image, The 
throw guide method of presentation in the throw game containing the drawing directions step 
which directs drawing by supplying the information for specifying the color of the above- 
mentioned throw guide, and the texture information on the above-mentioned throw guide to a 
drawing processing means according to claim 10. 

[Claim 12] The throw guide method of presentation in the throw game according to claim 1 1 to 
which adjustable [ of the color of the above-mentioned throw guide image ] is carried out 
according to rotation of the above-mentioned throw object at least. 

[Claim 13] The color of the above-mentioned throw guide image is the throw guide method of 
presentation in the throw game according to claim 12 by which sequential assignment is 
carried out to changing from cold color to warm color according to advance of rotation of the 
above-mentioned throw object. 

[Claim 14] The locus generation step which generates the locus image in which the locus of 
the above-mentioned throw guide is shown is prepared further. The locus generation step 
concerned The storage step which memorizes the address data on the memory of a throw 
guide image, The address data for one extracted from the address data on the memory of 
current and the past two throw guide images at least, The throw guide method of presentation 
in the throw game containing the locus image drawing directions step which directs drawing of 
the above-mentioned locus image by supplying the information for specifying a color, and the 
texture information on the above-mentioned guide image to a drawing processing means 
according to claim 10. 

[Claim 15] Actuation for the above-mentioned throw object to carry out the throw of the above- 
mentioned throw-ed object is the throw guide method of presentation in the throw game 
according to claim 10 which is the actuation or abbreviation rotation actuation describing an 
arc. 

[Claim 16] The above-mentioned throw guide image is the throw guide method of presentation 
in the throw game according to claim 15 by which it is indicated by sequential so that the orbit 
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according to actuation of the above-mentioned throw object may be drawn. 
[Claim 17] The throw guide method of presentation in the throw game according to claim 15 by 
which it is indicated by sequential so that the locus image in which the locus of the above- 
mentioned throw guide image is shown may draw the orbit according to actuation of the above- 
mentioned throw object. 

[Claim 18] The above-mentioned throw guide image is the throw guide method of presentation 
in the throw game according to claim 10 by which a false three-dimensional display is carried 
out on the screen of the above-mentioned display means. 

[Claim 19] The configuration of the above-mentioned throw guide image is the throw guide 
method of presentation in the throw game according to claim 10 which is the configuration 
which has the visual direction directions function which is similar to an arrow-head 
configuration or this at least. 

[Claim 20] A display means to display at least the image information which shows a throw 
object, and the image information which shows the throw-ed object by which a throw is visually 
carried out with the throw object concerned, Actuation for the above-mentioned throw object to 
carry out the throw of the above-mentioned throw-ed object on the screen of the above- 
mentioned display means based on actuation of an actuation means and the above-mentioned 
actuation means, It is a game system equipped with the control means which performs the 
throw of the above-mentioned throw-ed object in a list visually. The above-mentioned control 
means The game system which has a direction display means of a throw to display the throw 
guide image in which the direction of a throw of the above-mentioned throw-ed object which 
changes with actuation for the above-mentioned throw object to carry out the throw of the 
above-mentioned throw-ed object at any time is shown. 

[Claim 21] Actuation for the above-mentioned throw object to carry out the throw of the above- 
mentioned throw-ed object is a game system according to claim 20 which is the actuation or 
abbreviation rotation actuation describing an arc. 

[Claim 22] The above-mentioned throw guide image is a game system according to claim 21 
by which it is indicated by sequential so that the orbit according to actuation of the above- 
mentioned throw object may be drawn. 

[Claim 23] The game system according to claim 21 by which it is indicated by sequential so 
that the locus image in which the locus of the above-mentioned throw guide image is shown 
may draw the orbit according to actuation of the above-mentioned throw object. 
[Claim 24] The above-mentioned locus image is a game system according to claim 23 
generated based on the coordinate information on a current throw guide image, and the 
coordinate information on the throw guide image displayed before predetermined time. 
[Claim 25] The above-mentioned throw guide image is a game system according to claim 20 
by which a false three-dimensional display is carried out on the screen of the above-mentioned 
display means. 

[Claim 26] The configuration of the above-mentioned throw guide image is a game system 
according to claim 20 which is the configuration which is similar to an arrow-head configuration 
or this at least, and which has the visual direction directions function. 
[Claim 27] The game system according to claim 20 by which adjustable [ of the color of the 
above-mentioned throw guide image ] is carried out according to rotation of the above- 
mentioned throw object at least. 

[Claim 28] The color of the above-mentioned throw guide image is a game system according to 
claim 27 changed from cold color to warm color according to advance of rotation of the above- 
mentioned throw object. 

[Claim 29] The image information which shows a throw object, and the image in which the 
throw-ed object by which a throw is visually carried out with the throw object concerned is 
shown are displayed on the screen of a display means at least. In order that the above- 
mentioned throw object may carry out the throw of the above-mentioned throw-ed object 
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visually, while being operated based on actuation of an actuation means It is the record 
medium with which the throw game data which include the game program to which the throw 
of the above-mentioned throw-ed object is visually carried out with the above-mentioned throw 
object on the screen of the above-mentioned display means bas 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to the game system using an optical disk, a 
magnetic disk, a cassette type record medium using semiconductor memory, etc. with which 
game data were recorded, and relates to the throw guide method of presentation in a suitable 
throw game, a game system, and a record medium. 
[0002] 

[Description of the Prior Art] Many game systems are proposed. It is the system which consists 
of the system which consists of a special-purpose machine and a television monitor for home 
use, a business-use special-purpose machine, a personal computer or a workstation, a 
display, and a voice output machine. A controller for a player to operate each of these 
systems, The record medium with which the game data which consist of game program data 
and data, such as an image and voice, were recorded, It consists of CPU which performs 
control for generation of voice or an image based on game program data, the processor for 
processing an image, a processor for processing voice, CRT for displaying an image, and a 
loudspeaker for outputting voice. As the above-mentioned record medium, there are many 
cassettes which contained CD-ROM, semiconductor memory, and semiconductor memory. 
The game structure of a system is as above. 

[0003] on the other hand — the class of game — a way of an increment — following — moreover, 
the contents of the game - day by day - complexity - and it is diversified. Recently, it is 
proposed by operating a controller and moving the player on a screen to what performs a sport 
in false on the game space formed on the screen of a television monitor. As a sport game, 
team event games, such as soccer and baseball, and an individual event game are proposed. 
As an individual event game, when it divides roughly, there are "a game which runs", "a game 
which swims", "a game to which the player itself flies", "a game which lifts an object", "a game 
which fights", "a game which applies an object on a target", and "a game whose player itself 
throws an object (throw)." In addition, as a throwing event, the "shot put", the "hammer throw", 
the "discus throw", the "javelin throw", etc. occur. When these individual events are realized as 
a TV game, the gestalt can predict that it is as follows. That is, the control section of a game 
system makes the player in the game space formed on the screen of a television monitor etc. 
contest by moving visually based on the contents of actuation, and an actuation condition, 
when a game player operates a controller. 
[0004] 

[Problem(s) to be Solved by the Invention] Among the above-mentioned throwing events, the 
shot put is performed by throwing a ball, after a player rotates 180 abbreviation. The discus 
throw and the hammer throw are performed by throwing a disk and a hammer, after a player 
does multiple-times rotation into game area. In order to realize such a throwing event as a 
game In the processing which sets up a player's throw energy by a certain actuation of a 
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controller at least, and a screen top A player's image with half-rotation (shot put) or the 
processing displayed that more than one are rotating, half-rotation or while displaying that 
more than one are rotating The processing displayed that the player in game space does the 
throw of the throw-ed object by a certain actuation of a controller and the processing displayed 
that a throw-ed object flies in game space based on the above-mentioned throw energy, the 
direction of a throw, and an include angle are required. It is for bringing close the game held in 
game space by real game more visually. 

[0005] However, if the direction to which a throw-ed object flies is decided with the posture of 
the player in game space, it will become difficult [ a game player ] for the player in game space 
to judge the timing which carries out the throw of the throw-ed object. It is in the condition of 
the player image by which it is indicated by sequential on a screen, and is because the player 
in game space has to judge the timing which carries out the throw of the throw-ed object. 
[0006] Moreover, the prediction vector which is shown with the image of the arm of the player 
in game space in the case of the hammer throw differs from the prediction vector shown with 
the image of the hammer currently brandished by this player. For example, when the dynamic 
image of the player who does the throw of the throw-ed object is created using the technique 
of motion capture, inertia is expressed like a genuine article, even if visual. That is, the image 
of a hammer serves as this side from the image of a revolving player's arm in a hand of cut. 
Therefore, a game player grip-comes increasingly to be hard of the timing which makes the 
player in game space detaching a hammer. 

[0007] Furthermore, a game which is made to carry out multiple-times rotation of the throw 
object, and carries out the throw of the throw-ed object like the hammer throw or the discus 
throw has a rotational frequency in use. Therefore, also in a game, when the rotational 
frequency whose rotational frequency of a throw object is in use is exceeded and the throw of 
the throw-ed object is not yet carried out, it is necessary to make it failure etc. It is also for 
securing game nature. However, counting looking at the condition that a throw object rotates 
what [ after ] rotation throw object I may rotate has a possibility of causing the fall of 
concentration to the game of a game player, as a result affecting the result of a game while a 
game player counts and causing a mistake. 

[0008] This invention was made in consideration of such a point, and aims at guiding intelligibly 
the direction of a throw of a throw-ed object, and the remaining rotational frequencies to a 
game player. 
[0009] 

[Means for Solving the Problem] The image which one with main this invention shows the 
throw-ed object by which a throw is visually carried out to the image information which shows a 
throw object at least with the throw object concerned is displayed on the screen of a display 
means. In order that the above-mentioned throw object may carry out the throw of the above- 
mentioned throw-ed object visually, while being operated based on actuation of an actuation 
means Based on actuation of the above-mentioned actuation means, the throw of the above- 
mentioned throw-ed object is visually carried out with the above-mentioned throw object on the 
screen of the above-mentioned display means. It is the throw guide method of presentation in 
a throw game, and the throw guide image in which the direction of a throw of the above- 
mentioned throw-ed object which changes with actuation for the above-mentioned throw object 
to carry out the throw of the above-mentioned throw-ed object at any time is shown is 
displayed. 

[0010] Moreover, other one [ main ] of this inventions is the actuation or abbreviation rotation 

actuation on which actuation for the above-mentioned throw object to carry out the throw of the 

above-mentioned throw-ed object draws an arc in the above-mentioned invention. 

[0011] Moreover, in the above-mentioned invention, a sequential indication of other one 

[ main ] of this inventions is given so that the above-mentioned throw guide image may draw 
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the orbit according to actuation of the above-mentioned throw object. 
[0012] Moreover, in the above-mentioned invention, a sequential indication of other one 
[ main ] of this inventions is given so that the locus image in which the locus of the above- 
mentioned throw guide image is shown may draw the orbit according to actuation of the above- 
mentioned throw object. 

[0013] Moreover, other one [ main ] of this inventions is generated in the above-mentioned 
invention based on the coordinate information on a throw guide image that the above- 
mentioned locus image was displayed as the coordinate information on one throw guide image 
before one rather than the throw guide image concerned. 

[0014] Moreover, in the above-mentioned invention, as for other one [ main ] of this inventions, 
the false three-dimensional display of the above-mentioned throw guide image is carried out 
on the screen of the above-mentioned display means. 

[0015] Moreover, other one [ main ] of this inventions is a configuration which has the visual 
direction directions function in which the configuration of the above-mentioned throw guide 
image is similar to an arrow-head configuration or this at least in the above-mentioned 
invention. 

[0016] Moreover, in the above-mentioned invention, as for other one [ main ] of this inventions, 
adjustable [ of the color of the above-mentioned throw guide image ] is carried out at least 
according to the rotational frequency of the above-mentioned throw object. 
[0017] Moreover, the color of the above-mentioned throw guide image changes from cold color 
to warm color according to being changed into the value from a value with the value of the 
rotational frequency of the above-mentioned throw object of the above-mentioned throw object 
small in the above-mentioned invention with other one [ main / large ] of this inventions. 
[0018] 

[Embodiment of the Invention] Below, sequential reference of drawing 1 - d raw ing 13 is carried 
out, and the gestalt of operation of this invention is explained at a detail. 
[0019] Explanation of the gestalt of operation of this invention indicates the item explanation 
shown below at the head of each item, and explains it in the sequence shown below about 
each item. 

[0020] A. Game structure of a system ( drawin g 1 ) 

B. The function which CPU1 shown in drawing 1 has ( drawing 2 ) 

C. The display of an arrow head and a locus (they are drawing 4 C, D, G, and H to the drawing 
3 list) 

D. The example of image display ( dra win g 5 and drawin g 6 ) 

E. Control action by the main routine ( drawing 7 - drawing 10 ) 

F. Control action by the polygon image display routine S100 ( drawing 11 ) 

G. Control action by the throw guide display routine S200 ( drawin g 12 - drawing J4 ) 
[0021] A. Game structure of a system ( drawing 1 ) 

[0022] Drawin g 1 is the block diagram showing the example of the game structure of a system 
as a gestalt of 1 operation of this invention. 

[0023] [Connection and configuration] The game system shown in this dra wing 1 consists of a 
body of a game machine, and a record medium 30 with which the game data which become an 
image, voice, and a list from program data were recorded. The bus 2 by which the body of a 
game machine is set to CPU1 and this CPU1 from the address, data, and a control bus is 
connected. Into this bus 2 The graphics data generation processor 3, an interface circuitry 4, 
main memory 5, ROM6, the elongation circuit 7, a parallel port 8, a serial port 9, the drawing 
processing processor 10 and a buffer 11, the speech processing processor 13 And a buffer 14, 
a decoder 17 and a buffer 18, an interface circuitry 20, and memory 21 are connected, 
respectively. Furthermore, a television monitor 12 is connected to the drawing processing 
processor 10. A loudspeaker 16 is connected to the speech processing processor 13 through 
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an amplifying circuit 15, the record-medium driver 19 is connected to a decoder 17, a controller 
22 is connected to an interface circuitry 20, and it is constituted. 

[0024] Here, as for the above-mentioned game system, the gestalten differ according to an 
application. That is, when the above-mentioned game system is constituted as home use, a 
television monitor 12 and a loudspeaker 16 serve as a body of a game machine with another 
object. Moreover, when the above-mentioned game system is constituted as business use, all 
the components shown in drawing 1 are contained by one housing used as one apparatus. 
Moreover, when the above-mentioned game system is constituted as a nucleus, it sets a 
personal computer and a workstation. The above-mentioned television monitor 12 corresponds 
to the display for the above-mentioned computers. The above-mentioned drawing processing 
processor 10, the speech processing processor 13, and the elongation circuit 7 It corresponds 
to the hardware on the add-in board carried in some game program data currently recorded on 
the above-mentioned record medium 30, respectively, or the expansion slot of a computer. 
The above-mentioned interface circuitry 4, the above-mentioned parallel port 8, the above- 
mentioned serial port 9, and an interface circuitry 20 correspond to the hardware on the add-in 
board carried in the expansion slot of a computer. Moreover, the above-mentioned buffers 11, 
14, and 18 correspond to each area of main memory 5 or the expanded memory which is not 
illustrated, respectively. With this gestalt, the above-mentioned game system explains taking 
the case of the case where it is constituted as home use. 

[0025] Next, each component shown in drawing 1 is explained more to a detail. The graphics 
data generation processor 3 will play a role of a co-processor, if CPU1 says. That is, this 
graphics data generation processor 3 performs coordinate transformation and light source 
count, for example, the matrix of a fixed-point format and the operation of a vector, by parallel 
processing. The main processings of this graphics data generation processor 3 are coordinate 
transformation processing and light source computation. Coordinate transformation processing 
is processing which is due to movement magnitude data and rotation data in two-dimensional 
[ of the image data supplied from CPU1 ], or the absolute-coordinate data of each top-most 
vertices within a three-dimension side, asks for the address on the display area of a 
processing-object image, and returns the address data concerned to CPU1 again. This 
coordinate transformation processing is explained in full detail behind. 

[0026] Moreover, light source computation is processing which calculates the brightness of an 
image according to the vector data of a beam of light, the normal data showing the sense of 
the field of a polygon, and the data in which the color of a field is shown. 
[0027] The above-mentioned interface circuitries 4 are objects for an interface, such as 
pointing devices, such as a peripheral device, for example, a mouse, and a trackball. The 
program data as an operating system of a game system are memorized by the above ROM 6. 
If it says with a personal computer, it is equivalent to BIOS (Basic Input Output System). 
[0028] the intra based on MPEG (Moving Picture Engineering Group) or JPEG (Joint 
PictureEngineering Group) in the above-mentioned elongation circuit 7 - elongation 
processing is performed to the compression image compressed by coding, elongation 
processing - decoding (decoding of the data encoded by VLC:Variavle Length Code), reverse 
quantization processing, IDCT (Inverse Discrete Cosine Transform) processing, and intra - it 
is restoration processing of an image etc. 

[0029] The drawing processing processor 10 performs drawing processing to a buffer 1 1 
based on the drawing instruction which CPU1 publishes. A buffer 11 consists of display area 
and non-display area. Display area is the expansion area of the data displayed on the screen 
of a television monitor 12. Non-display area is storage areas, such as texture data and color 
palette data. Here, texture data are two-dimensional image data. Color palette data are data 
for specifying colors, such as texture data. These data are divided and read from a record 
medium 30 to multiple times by CPU1 according to the advance situation of 1 time or a game, 
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and are memorized beforehand in the non-display area of a buffer 11. 
[0030] There is a drawing instruction for drawing the drawing instruction for drawing a three- 
dimensional image as a drawing instruction using the drawing instruction for drawing Rhine, for 
example and a polygon and the usual two-dimensional image. Here, a polygon is a polygonal 
two-dimensional image and a triangle or a square is used in this gestalt. 
[0031] The drawing instruction for drawing Rhine consists of data which mean drawing 
initiation and the ending address of Rhine, a color, and Rhine drawing. This Rhine drawing 
instruction is directly published to the drawing processing processor 10 by CPU1 . 
[0032] The drawing instruction for drawing a three-dimensional image using a polygon consists 
of the polygon top-most-vertices address data on the display area of a buffer 1 1 , texture 
address data in which the storage location on the buffer 1 1 of the texture data stuck on a 
polygon is shown, and brightness data which show the brightness of a texture to the color 
palette address-data list which shows the storage location on the buffer 1 1 of the color palette 
data in which the color of texture data is shown. Polygon top-most-vertices address data are 
obtained among these data by calculating based on the data to which the graphics data 
generation processor 3 indicates a motion of a polygon to be polygon absolute-coordinate data 
from CPU1 , and the data in which a motion of a view location is shown. Here, it explains that 
polygon top-most-vertices address data are called for how. 

[0033] A motion of the body on the screen of a television monitor 12 is decided by the motion 
of a view location to a motion of objective the very thing and this body. For example, a motion 
of the body on the thing to which only a body moves and the view location is being fixed, then 
the screen of a television monitor 12 is a motion of the body itself. On the contrary, the motion 
on the thing from which there is no motion in a body and only the view location was moved, 
then the screen of a television monitor 12 is a motion of the view location itself. In addition, it 
will be easier to understand that a "view location" reads it as a "camera location." That is, a 
display which picturized the body is performed, moving a camera on the screen of a television 
monitor 12. Although the case where either a body or a view location moved was explained in 
order to simplify explanation, usually it is processed as both the body and the view location are 
moving, and the result is displayed. 

[0034] Here, "a motion" of the above-mentioned body consists of a "rotation" and "movement 
magnitude." The rotation of the body to a view location is generated by the objective angle of 
rotation and the angle of rotation of a view location. Here, a rotation and an angle of rotation 
are expressed in procession of 3x3 by the processing for which 2x2 and three-dimension 
system of coordinates are used in the processing for which two-dimensional system of 
coordinates are used. Moreover, the movement magnitude of the body to a view location is 
generated by the objective location (coordinate value), the location (coordinate value) of a view 
location, and the angle of rotation of a view location. Here, an angle of rotation is expressed in 
procession of 3x3 like **** by the processing for which 2x2 and three-dimension system of 
coordinates are used in the processing for which two-dimensional system of coordinates are 
used. In addition, the objective angle of rotation based on actuation of a controller 22 and the 
angle of rotation of a view location are held as a table, respectively. Based on actuation of a 
controller 22, from the above-mentioned table, CPU1 reads the angle of rotation of a 
corresponding body or a view location, and it is used for it in order to calculate the rotation of a 
body [ as opposed to a view location for the read angle of rotation ], and movement magnitude. 

[0035] The polygon top-most-vertices address data on display area are called for as follows so 
that the above explanation may show. That is, according to actuation of a controller 22, an 
objective angle of rotation and a location, and a list are asked for the angle of rotation of a view 
location, and a location by CPU1. Next, based on an objective angle of rotation and the angle 
of rotation of a view location, the rotation of the body to a view location is calculated by CPU1. 
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And based on an objective location, the location of a view location, and an angle of rotation, 
the movement magnitude of the body to a view location is calculated by CPU1 . The rotation 
and movement magnitude data of these bodies are expressed with the matrix of 3x3 when 
three-dimension system of coordinates are used and processed, as already explained. 
[0036] The rotation and movement magnitude data of the above-mentioned body are given to 
the graphics data generation processor 3 with the absolute-coordinate data of a polygon. The 
graphical data generation processor 3 changes the absolute-coordinate data of a polygon into 
polygon top-most-vertices address data based on the rotation and movement magnitude data 
of the above-mentioned body. The above is processing until polygon top-most-vertices 
address data are obtained. 

[0037] The above-mentioned polygon top-most-vertices address data show the address on the 
display area of a buffer 1 1 . The drawing processing processor 10 sets up the range of the 
triangle shown with 3 or four polygon top-most-vertices address data, or a square 1 on the 
display area of a buffer 1 1 , and writes in the texture data corresponding to the range 
concerned. Generally this processing is called "A texture should stick" etc. On the screen of a 
television monitor 12, the body with which texture data were stuck on many polygons is 
displayed by this. 

[0038] The drawing instruction for drawing the usual two-dimensional image consists of top- 
most-vertices address data, texture address data, and brightness data that show the 
brightness of a texture to a color palette address-data list. Top-most-vertices address data are 
coordinate data with which the graphics data generation processor 3 carries out coordinate 
transformation of the top-most-vertices coordinate data on the flat surface from CPU1, and 
obtains it based on the movement magnitude data from CPU1 among these data. Hereafter, it 
simplifies like "publishing a drawing instruction" and drawing processing is indicated. 
[0039] The speech processing processor 13 makes a sound source the ADPCM data which 
memorized the ADPCM data read from the record medium 30 to the buffer 14, and were 
memorized by this buffer 14. And the speech processing processor 13 reads ADPCM data with 
a clock with a frequency of 44.1kHz. and — and the speech processing processor 13 
processes conversion of a pitch, addition of a noise, setup of an envelope, setup of level, 
addition of RIBABU, etc. to the ADPCM data read from the buffer 14. When the voice data 
read from a record medium 30 is PCM data, this PCM data is changed into ADPCM data by 
CPU1. Moreover, processing by the program data to PCM data is directly performed on main 
memory 5. By being processed on main memory 5, further, the voice data encoded by the data 
of an ADPCM format is outputted from a loudspeaker 16 as voice, after various processings 
which the speech processing processor 13 was supplied and were mentioned above are 
performed. 

[0040] The record-medium drivers 19 are a hard disk drive, an optical disk drive, a flexible disk 
drive, a silicon disk drive, a cassette medium readout machine, etc. Record media 30 are a 
hard disk, an optical disk, a flexible disk, semiconductor memory, etc. From a record medium 
30, the record-medium driver 19 reads an image, voice, and game program data, and supplies 
the read data to a decoder 17. A decoder 1 7 supplies the data which performed error 
correction processing by ECC (Error Correction Code), and performed error correction 
processing to main memory 5 or the speech processing processor 13 to the playback data 
from the record-medium driver 19. 

[0041] Memory 21 consists of memory of a holder and a card mold. The memory of a card 
mold is for holding the various parameters of a game like holding the condition for example, at 
the termination time. A controller 22 consists of cross-joint key [ which consists of the left key 
L, the right key R, an upper key U, and a bottom key D ], left carbon button 22L and right 
carbon button 22R, start button 22a, select button 22b, 1st carbon button 22c, 2nd carbon 
button 22d, 3rd carbon button 22e, and 4th carbon button 22f. A cross-joint key gives the 
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command with which a game player shows four directions to CPU1 . Start button 22a is for a 
game player to direct initiation of the game program data loaded from a record medium 30 to 
CPU1 . Select button 22b is for a game player to direct the various selections about the game 
program data loaded to main memory 5 from a record medium 30 to CPU1. In addition, left key 
22L, right key 22R, and the 1 st - carbon button [ 4th lo 1 22 /,d / 22 /,e / 22 /, and 22f ] function 
change with game program data loaded from a record medium 30. 

[0042] [Actuation] An electric power switch (not shown) is turned ON and a power source is 
supplied to a game system. If the record-medium driver 19 is loaded with the record medium 
30 at this time, CPU1 directs read-out of the game data from a record medium 30 to the 
record-medium driver 19 based on the operating system memorized by ROM6. Thereby, the 
record-medium driver 19 reads an image, voice, and game program data from a record 
medium 30. The image, voice, and game program data which were read are supplied to a 
decoder 17, and error correction processing is performed here. The image data to which error 
correction processing was performed in the decoder 17 is supplied to the elongation circuit 7 
through a bus 2, after elongation processing mentioned above is performed here, is supplied to 
the drawing processing processor 10, and is written in the non-display area of a buffer 1 1 by 
this drawing processing processor 10. 

[0043] The voice data with which error correction processing was performed in the decoder 1 7 
is supplied to main memory 5 or the speech processing processor 13, and is written in main 
memory 5 or a buffer 14. Moreover, the game program data with which error correction 
processing was performed in the decoder 17 are supplied to main memory 5, and are written in 
this main memory 5. Henceforth, CPU1 advances a game based on the contents which a 
game player directs through a controller 22 in the game program data memorized by main 
memory 5 and a list. That is, CPU1 performs control of an image processing, control of speech 
processing, and control of internal processing suitably based on the contents of directions 
directed from a game player through a controller 22. Control of an image processing is supply 
to the graphics data generation processor 3 of the rotation and movement magnitude data 
which were mentioned above, or absolute-coordinate data, issue of the drawing instruction 
containing address data and brightness data on the display area of the buffer 1 1 for which the 
graphics data generation processor 3 asked, etc. Control of speech processing is assignment 
of issue of the voice output command to the speech processing processor 13, level, RIBABU, 
etc. Control of internal processing is an operation according to actuation of a controller 22 etc. 
[0044] B. The function which CPU1 shown in drawing 1 has ( drawing 2 ) 
[0045] Drawin g 2 is the explanatory view showing the function which CPU1 shown in drawing 1 
has. CPU1 is read from the record medium 30 shown in drawing 1 , and has the function 
shown in drawing 2 by reading the program data memorized by main memory 5. The function 
of CPU 1 shown in this d raw ing 2 consists of information setting means 1e, 1f of decision 
means, 1g of drawing instruction issue means, 1h of variable-setting means, number 
acquisition means of coma 1i, migration and rotation acquisition means 1j, polygon 
information-management means 1k, and 1 m of guide information-management means as a 
result of button-grabbing detection means 1a, view location data setting means 1b, display- 
rectangle information extract means 1c, and 1 d of operation means. These means serve as a 
subject of control who explains in Item E - Item G, respectively. 

[0046] C. The display of an arrow head and a locus (they are drawing 4 C, D, G, and H to the 
dr awin g 3 list) 

[0047] Drawing 3 A for example, the explanatory view for explaining the method of a display of 
the throw guide which consists of the arrow head and locus on the screen which consists of 
480 pixels long and 640 pixels wide and drawing j$ B The explanatory view showing the 
absolute coordinate of the image of an arrow head and dtawjngJ3 C are the explanatory views 
for explaining notionally the image deformation processing when setting up an arrow head on a 
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three-dimension coordinate based on an absolute coordinate, and the movement magnitude 
and rotation data of the arrow head shown in drawing 3 B. Moreover, the explanatory view in 
which drawing 4 C shows an example of an arrow-head absolute coordinate and drawing 4 D 
The arrow-head absolute-coordinate data shown in drawing 4 C are based on movement 
magnitude and rotation data. Explanatory view and drawing 4 G which shows an example of 
the arrow-head address after conversion changed by the graphics data generation processor 3 
shown in drawing 1 The explanatory view showing an example of the arrow-head posterior part 
address after conversion which is equivalent to the tail of an arrow head among the arrow- 
head addresses after conversion shown in drawing 4 D, and d rawing 4 H are the explanatory 
views showing an example of the address for locus generation obtained from the arrow-head 
posterior part address after conversion shown in dra win g 4 G. 

[0048] Let it be the purpose to guide the remaining rotational frequencies of a throw object to 
the timing to which the throw object in game space used as the direction of a throw which a 
game player means carries out the throw of the throw-ed object, and a list intelligibly for a 
game player in this gestalt. This purpose is attained by displaying the locus Lo of the arrow 
head Na which shows the direction where a throw object carries out the throw of the throw-ed 
object, and this arrow head Na on the screen of a television monitor 12, as shown in drawing 4 
A. And the direction which an arrow head shows is in agreement in the direction of a throw of 
the throw-ed object which the posture of throw objects, such as a player displayed with the 
arrow head, shows. That is, the arrow head which shows the direction of a throw according to 
the posture of the throw object displayed every moment on the screen is displayed every 
moment with a throw object. 

[0049] Moreover, an arrow head Na is displayed in order toward the direction shown by Orbit 
OR top and the arrow head. At this time, two address data a1 and a2 of the part of the tail of 
the arrow head Na by which it is indicated by current, and two address data b2 and b1 of the 
part of the tail of the arrow head Nb displayed before one are used, and one image is 
generated and displayed. This image is the locus image Lo used as a locus of an arrow head 
Na. As shown in this drawing 3 A, the locus image Lo is constituted by two triangles formed by 
tying the address data a1 of the part of the tail of an arrow head Na, and the address data b2 
of the part of the tail of an arrow head Nb, and tying the address data a2 of the part of the tail 
of an arrow head Na, and the address data b1 of the part of the tail of an arrow head Nb. 
[0050] And the rotational frequency of a throw object is further expressed by the color of an 
arrow head Na. For example, the color of the arrow head Na when there are few values which 
show a rotational frequency is set as purple, the color of an arrow head Na is set as warm 
color one by one as the value which shows a rotational frequency becomes large, and the 
color of the arrow head Na when the value which shows a rotational frequency is the largest is 
set as red. As for an arrow head, in the case of the shot put, a throw game is displayed in red 
from the beginning. It is because rotational frequencies in use are 0.5 rotations in a shot put 
game. Moreover, as for an arrow head, in the case of the discus throw, a throw game is 
displayed [ yellow and 2 rotation eye ] in red by 1 rotation eye, respectively. It is because 
rotational frequencies in use are two rotations in a discus throw game, moreover, a throw 
game — the case of the hammer throw — an arrow head - in 1 rotation eye, it is displayed 
[ blue and 3 rotation eye / green and 4 rotation eye / yellow and 5 rotation eye ] in red by 
purple and 2 rotation eye, respectively. Although rotational frequencies in use are four 
rotations in a hammer throw game, it is because it is considering as five rotations with this 
gestalt. In addition, on processing, based on the division value (below decimal point cut-off) 
acquired by 1d of operation means doing the division of the data Ah by 360 whenever [ throw 
azimuth ], the color of an arrow head is called for, when 1g of drawing instruction issue means 
refers to a table. A table consists of data in which the color palette address data or the color 
corresponding to many division values and the division value of these large number is shown, 
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respectively. 

[0051] Moreover, in this gestalt, when the maximum above-mentioned rotational frequency is 
exceeded, it considers as failure. This mistake is made in the foul in a real game. 
[0052] The above throw guide displays are expressed as real time according to the posture of 
a throw object. Therefore, a game player can know the direction of a throw and the remaining 
rotational frequency when a throw object carries out the throw of the throw-ed object at 
present. Therefore, by the above-mentioned throw guide display, a game player can recognize 
the direction of a throw and the timing to mean of the throw-ed object which he means, can 
operate a controller 22 based on this recognition, and can carry out the throw of the throw-ed 
object to a throw object. That is, the throw game excellent in the user interface is realizable. 
Hereafter, the processing for carrying out the above-mentioned guide display to a detail is 
explained more. 

[0053] An arrow head is a configuration as shown for example, in drawing 3 A. And the 
absolute coordinate of this arrow head is the coordinate data of the angle of the quadrilateral 
surrounding the arrow head on the three-dimension flat surface containing the arrow head at 
the time of setting a core to "0", as shown in drawing 3 A. Moreover, this arrow-head absolute- 
coordinate data is data loaded to main memory 5 from the record medium 30. In the example 
of the arrow-head absolute-coordinate data shown in this drawing 3 B and drawing 4 B (x1 , y1 , 
z1) - x2, and (y2, z2) -8, (0, 10), and (x3, y3, z3) - (8, 0, -10), and (x4, y4, z4) - (- it is 8, 0, 
and -10). [(8, 0 10), and] 

[0054] Drawing 3 C shows notionally transform processing by the graphics data generation 
processor 3. If the arrow-head absolute-coordinate data shown in d rawin g 3 R>3B, the 
movement magnitude mentioned above, and rotation data are given from CPU1 , the graphics 
data generation processor 3 will set up an arrow head on a three-dimension coordinate, as 
shown in drawing 3 C. The location and angle of rotation of a camera shall be fixed to the 
location of explanation a throw object and a throw-ed object always appear for convenience. 
[0055] The address data of the top-most vertices of the quadrilateral surrounding the arrow 
head set up on the three-dimension coordinate are changed into the address data on the 
display area of a buffer 1 1 . The example of this arrow-head address after conversion is shown 
in drawing 4 D. The arrow-head address after conversion is the address data on the display 
area of buffer memory 1 1 , as shown in drawing 4 D. for example, the addresses a1 , a2, a3, 
and a4 on the display area of the buffer 1 1 of the angle of the quadrilateral surrounding the 
arrow head Na at present shown in drawin g 3 A - respectively — (560, 320), and (544, 324) - 
it is [ and / (560 394) / (594 368) ]. moreover, the addresses b1 , b2, b3, and b4 on the display 
area of the buffer 1 1 of the angle of the quadrilateral which surrounds the arrow head Nb in 
front of one from this time - respectively - (424, 342), and (408, 346) - it is [ and / (424 416) / 
(458 390) ] (refer to drawing 3 A and drawing 4 D). 

[0056] Next, the locus image Lo is explained. It explains as that whose arrow head which the 
arrow head Na was displayed at present, and the arrow head Nb was displayed before 
predetermined unit time amount, and was displayed in the past is only an arrow head Nb. 
[0057] As shown in drawing 3 A, when the arrow head Na is displayed, the arrow-head 
address data after conversion of the arrow head Na currently displayed at present as shown in 
drawing 4 D, and the address data after conversion of the arrow head Nb currently displayed 
from this time at the time before one are memorized by main memory 5. On the other hand, as 
shown in drawing 4 G, only the address which is equivalent to the tail of an arrow head among 
the arrow-head addresses after conversion shown in drawing 4 D is memorized by main 
memory 5 as after [ conversion ] arrow-head posterior part address data. As it turns out that 
drawi ng 3 A is referred to, the addresses for a tail of the arrow head Nb displayed the arrow 
head Na currently displayed at present and one frame ago are a1 , a2, and b1 and b2, 
respectively. And these values are (560, 320), and (544 324) (424 342) (408, 346) as shown in 
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the lower part of this drawing 3 A. These values are memorized as the after [ conversion ] 
arrow-head posterior part address in other area of main memory 5 as shown in drawing 4 
R>4G. 

[0058] And as address data for locus generation, after the arrow-head posterior part address 
data after both conversion of arrow heads Na and Nb are memorized by main memory 5, they 
are supplied to the drawing processing processor 10, as shown in drawin g 4 H. The drawing 
processing processor 10 will write in the texture data of an arrow head as locus image data on 
the display area of a buffer 1 1 based on these address data, if the drawing instruction 
containing the above-mentioned address data for locus generation is received. Thereby, the 
locus image Lo is displayed on the screen so that a slash may be attached and shown in 
drawin„g_3 A. This locus image Lo appears visual just like the locus of an arrow head Na. And 
the orbit OR of an arrow head is visually expressed by giving a sequential indication of an 
arrow head and the locus. 

[0059] Since the number of the arrow heads displayed on this time and the past is two and the 
locus image Lo displayed also serves as a large number in this example when this number is a 
large number although the number of the locus images Lo displayed is one, the die length of 
the locus image Lo displayed on the arrow head currently displayed on the screen by following 
becomes long. 

[0060] If the orbit OR of an arrow head is expressed by the display of the locus image Lo, 
since the location where an arrow head is displayed beforehand understands a game player, 
only in the part, its response to the direction of a throw shown by the arrow head will improve. 
That is, the direction where an arrow head is displayed on the orbit OR currently expressed 
can predict the display position of an arrow head rather than an arrow head is displayed on the 
place which does not have anything one by one, and an actuation reaction when the arrow 
head which should carry out a throw to a throw object by this is displayed can be raised. 
[0061] Next, the color of an arrow head Na is explained. As already explained, with this gestalt, 
the color of an arrow head Na is changed according to rotation of a throw object. This was 
already explained. Usually, cold color is used in order to express a thing small like the lowness 
of temperature. Moreover, warm color is used in order to express the large thing like the height 
of temperature. In this gestalt, the color of an arrow head Na is changed into warm color from 
cold color one by one according to a rotational frequency increasing. Therefore, a game player 
can recognize the remaining rotational frequencies. In other words, a game player can 
recognize the timing which carries out the throw of the throw-ed object to the throw object in 
game space. Moreover, red is usually used as a color expressing "risk", a "limitation", etc. 
Therefore, if the color of an arrow head is brought close to red as a rotational frequency rises, 
a game player can recognize certainly that the remaining rotational frequencies decrease. 
[0062] D. The example of image display ( drawing 5 and drawin g 6 ) 
[0063] Drawin g 5 A - drawing 5 D is the explanatory view showing the example of a screen 
display in a hammer throw game. The player Ma in game space extracts four examples of a 
screen display of Uchi of many a series of frames after starting the actuation for throwing 
Hammer Ba until it finishes throwing Hammer Ba, and shows serially this drawing 5 A - 
drawing 5 D. Serial sequence is drawing 5 A, drawing 5 B, drawing 5 C, and drawing 5 D. The 
example of a screen display at the time of drawin g 5 D throwing Hammer Ba for the example 
of a screen display which is performing rotation actuation just before drawin g 5 C throws 
Hammer Ba for the example of a screen display at the time of starting rotation actuation for 
drawing 5 B throwing Hammer Ba for the example of a screen display at the time of starting 
actuation for drawing 5 A throwing Hammer Ba is shown. In addition, a sign gives a sign only 
to drawing 5 B for convenience. Moreover, each example of a screen display is chosen from a 
full screen when a multiple-times game is performed. 

[0064] One screen consists of a window W for displaying the image for a display as a result of 
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a player's besides a background image Ma, the image Ba of a hammer, the image Na of an 
arrow head, and the locus image Lo, and a guide image Gi for an include-angle display as 
shown in drawing s B. Moreover, Lines LL and LR are displayed into a background image. The 
alphabetic character (this example 1 P:1 person) which shows the number of game players is 
displayed on the upper part of the left end part of Window W, the bar graph which shows throw 
energy is displayed on that lower part, and the alphabetic character (this example PLAYER1) 
which shows the how many persons 1 game player it is is further displayed on that lower part. 
Moreover, the alphabetic character of "1ST", "2ND", and "3RD" is displayed in the center of 
Window W, respectively. These are "the 1st time", "the 2nd time", and "the 3rd semantics", 
respectively. And the alphabetic character which shows flight distance or foul is displayed on 
the right-hand of the alphabetic character of the above "1ST", "2ND", and "3RD." It is shown by 
drawing 5 A that the flight distance in the 1st throw is [ the flight distance in "59.33M" (59m 
33cm is meant) and the 2nd throw ] "68.39M" (68m 39cm is meant). In addition, "x" shown in 
the right-hand side of the alphabetic character which shows the flight distance of "1ST", and 
"O" shown in the right-hand side of the alphabetic character which shows the flight distance of 
"2ND" to a list show that the flight distance in "2ND" is an effective value rather than the flight 
distance in "1ST." Moreover, in drawing 5 B, it is shown by the display of "FOUL x" that the 1st 
throw is failure, i.e., foul. 

[0065] Moreover, it is displayed that it becomes small, so that the locus image Lo is so large 
that it is close to an arrow head and it is far as shown in drawing 5 B. 
[0066] E. Control action by the main routine ( drawing 7 - drawing 10 ) 
[0067] Dra wing 6 - drawing 9 are the flow charts for explaining the control action by the main 
routine of a throw game. A throw game says that a throw-ed object carries out a throw into 
game space with the throw object in game space according to actuation of the controller 22 by 
the game player. As a throwing event, game, for example, the shot put, that rotation stripes 
carry out [ a throw object ] the throw of the **** throw object, the discus throw, and the hammer 
throw are mainly known. Therefore, in the case of a shot put game, the throw game shown in 
drawing 6 - drawing 9 sets. Read a "throw object" with a "player", read a "throw-ed object" with 
a "cannonball", change, and, in the case of a discus throw game, it sets. A "throw object" is 
read with a "player", a "throw-ed object" is read with a "disk", and it changes, and in the case of 
a hammer throw game, a "throw object" shall be read with a "player", a "throw-ed object" shall 
be read with a "hammer", and it shall change to it. 

[0068] In addition, it is the control action by the operating system memorized by ROM6 which 
showed only step S1 to drawing 1 . Other steps are the control action by the game program 
data read from the record medium 30. Moreover, the subject of control by game program data 
is each means as a function of CPU1 shown in drawing 2 , as already explained. 
[0069] At step S1, the record-medium driver 19 reads an image, voice, and game program 
data from a record medium 30 with the instruction of an operating system. Program data are 
memorized by main memory 5 among the read data. Thereby, CPU1 has the function shown in 
drawing 2 . In addition, at this time, an image, i.e., texture data, shall be memorized in the non- 
display area of the buffer 11 of the drawing processing processor 10, and a texture number 
shall be assigned, respectively. Moreover, voice data shall be memorized by the buffer 14 of 
the speech processing processor 13, and voice number data shall be assigned, respectively. 
Usually, although all images and voice data are not held in step S1 at buffers 1 1 and 14, all 
images and voice data consider as the thing of explanation loaded in step S1 for convenience. 
At step S2, it judges whether it is the no on which start button 22a of a controller 22 was 
pushed, and if button-grabbing detection means 1a is "YES", it will shift to step S3. 
[0070] At step S3, 1g of drawing instruction issue means publishes the drawing instruction in 
which drawing of a selection image is shown to the drawing processing processor 10 shown in 
drawin g 1 . The drawing processing processor 10 develops the image data of a selection 
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image on the screen of a buffer 1 1 based on the above-mentioned drawing instruction. 
Thereby, a selection image is displayed on the screen of a television monitor 12. In step S4, it 
judges whether start button 22a of a controller 22 was pushed, and if button-grabbing means 
1 a is "YES", it will shift to step S5. 

[0071] CPU1 sets to the selected game at step S5. Here, with reference to the selection image 
with which the game player was displayed [ "it is selected" and ] at step S3, a game is chosen 
using a cross-joint key and it means pushing start button 22a next. Moreover, the character in 
other, for example, waging war, mold fighting game [ game / itself ] etc. is included with a 
"game" here. In short, it is the selection matter before a game is actually started. In this step 
S5, it considers as the thing of explanation as which the throw game was chosen for 
convenience. At step S6, 1g of drawing instruction issue means publishes the drawing 
instruction in which drawing of the initial image of the selected game is shown to the drawing 
processing processor 10. Thereby, the drawing processing processor 10 writes in the image 
data of an initial image on the display area of a buffer 1 1 . Thereby, an initial image is displayed 
on the screen of a television monitor 12. 

[0072] At step S7, 1 h of variable setting means resets the flag and variable which are held to 
main memory 5, respectively. At step S8, it judges whether 1st carbon button 22c was pushed, 
if it is "YES", it will shift to step S9, and if button-grabbing detection means 1a is "NO", it will 
shift to step S1 1 . Actuation of 1st carbon button 22c is for controlling the rotational speed of 
the throw object in game space. 

[0073] In step S9, 1d of operation means adds the reference speed data s to the speed data 
Sd at the time of a rise. 

[0074] At step S10, number acquisition means of coma 1 i asks for the number data fd of coma 
according to the value of the speed data Sd. This number data fd of coma is called the number 
data of conversion coma. The number data fd of conversion coma are called for by referring to 
a table. A table consists of much speed data Sd and number data of coma of a large number 
registered about the speed data Sd of these large number, respectively, and is loaded to main 
memory 5 from a record medium 30. In addition, you may make it ask for the number of coma 
by performing a predetermined operation using the speed data Sd. 

[0075] At step S1 1 , 1d of operation means subtracts the reference speed data m from the 
speed data Sd at the time of descent. At step S12, if the value of the speed data Sd judges 
whether it is minus and is "YES", it will shift to step S13, and if 1 f of decision means is "NO", 
they will shift to step S10. 

[0076] At step S13, 1h of variable setting means substitutes "0" for the speed data Sd. When 
button-grabbing detection means 1a judges whether 1st carbon button 22c was pushed at the 
above-mentioned step S8 and it judges that 1st carbon button 22c is pushed When it is judged 
as that on which shift to step S9, the speed data Sd are made to increase, and 1st carbon 
button 22c is not pushed It is for setting up the value of the speed data Sd according to the 
count of press of 1 st carbon button 22c per unit time amount by the game player to shift to step 
S1 1 and to decrease the speed data Sd. That is, if there are many counts by which a game 
player pushes 1st carbon button 22c into unit time amount, it will go up, the rotational speed, 
i.e., the throw energy, of a throw object in game space. On the other hand, if the count by 
which a game player pushes 1st carbon button 22c into unit time amount is low, it will descend, 
the rotational speed, i.e., the throw energy, of a throw object in game space. Although not 
shown as a step in the flow chart, the display of the above-mentioned throw energy is 
expressed by change of a bar graph shown in drawing 5 A - drawing 5 D. 
[0077] At step S14, 1d of operation means adds the number data fd of conversion coma to the 
number data FD of coma. At step S15, number acquisition means of coma 1i reads Data Ah 
from the table TBL currently held at main memory 5 whenever [ corresponding to the number 
data FD of coma called for in step S14 / throw azimuth ]. Here, Table TBL consists of data Ah 
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whenever [ throw azimuth / of a large number registered, respectively about much number 
data FD of coma, and the number data FD of coma of these large number ] as shown in 
drawing 4 A. 

[0078] At step S16, 1h of variable setting means reads the movement magnitude data 
according to a value and rotation data of the address data on the main memory 5 of the 
absolute-coordinate data of the polygon of a throw object, and the number data FD of coma 
from a table, the above-mentioned movement magnitude data are substituted for the 
movement magnitude variable MO, and the above-mentioned rotation data are substituted for 
the rotation variable RO for the above-mentioned address data at the address variable ADD, 
respectively. Here, rotation data are obtained by the above-mentioned address data and the 
movement magnitude data list by referring to a table. This table becomes the address data of 
the number of coma from the minimum value to maximum, and a large number registered 
according to the value of these numbers of coma, respectively, and a movement magnitude 
data list from rotation data. 

[0079] Polygon image display processing is performed at step S100. This polygon image 
display routine S 100 is explained in full detail behind. Throw guide display processing is 
performed at step S200. This throw guide display routine S200 is explained in full detail 
behind. 

[0080] At step S17, it judges whether it is below the value of the minimum value data Ahmin of 
whenever [ throw azimuth ], whenever [ throw azimuth ], if the value of Data Ah is "YES", it will 
shift to step S18, and if 1f of decision means is "NO", they will shift to step S22. Here, the 
minimum value data Ahmin of whenever [ throw vectorial angle ] are the smallest include angle 
and an include angle to which a throw-ed object falls in un-effective area with allowances, as 
shown in draw ing 4 A. Here, un-effective area is area out of range shown among Lines LL and 
LR as shown in drawing 4 B, drawing 5 A - drawin g 5 D, respectively. 

[0081] By the shot put, the maximum engine speed at the time of the throw for which it opts in 
this gestalt is become to "2" by "0.5" and the discus throw, and has become "5" in the hammer 
throw. Then, in this gestalt, the maximum of the number of coma is decided according to the 
above-mentioned maximum engine speed. For example, if the value of the number of the 
maximum coma shall be set as "240" for the rotational frequency set up by ****** by 4 times, 
the value of the number of the maximum coma in the game whose rotational frequency is 2 
times will be set to "120." Moreover, in the above-mentioned track and field, "failure" means 
"foul." 

[0082] In step S17, when 1f of decision means judges it as "NO", it shifts to step S18 and 
result information setting means 1e supplies the alphabetic data in which "FOUL x" is shown to 
the drawing processing processor 10 at this step S18. Thereby, as shown in drawing 5 B, the 
alphabetic character which shows "FOUL x" is displayed on the central part of Window W as 
an image. At step S300, throw object image display processing for failure is performed. This 
throw object image display routine S300 for failure consists of processing performed at setting 
processing and step S100 which are performed at step S32 mentioned later. On the screen, a 
motion of the throw object at the time of failure is expressed, for example like a throw object 
collapsing. 

[0083] At step S19, it judges whether which carbon button was pushed by the existence of the 
data which 1f of decision means shows the carbon button pushed from button-grabbing 
detection means 1a, if it is "YES", it will shift to step S20, and if it is "NO", it will shift to step 
S300 again. At step S20, 1d of operation means adds "1" to the count data Th of a throw. 
[0084] At step S21 , it judges whether the count data Th of a throw are larger than the 
maximum Thmax of the count data of a throw, if it is "YES", it will shift to step S3 again, and if 
1f of decision means is "NO", they will shift to step S8 again. At step S22, it judges whether 
2nd carbon button 22d was pushed, if it is "YES", it will shift to step S23, and if button-grabbing 
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detection means 1a is "NO", it will shift to step S8 again. Here, throw timing is determined as 
the throw vertical include-angle data Av of a throw-ed object 2nd carbon button 22d. With this 
gestalt, while 2nd carbon button 22d is pushed, the sequential increment of the value of the 
throw vertical include-angle data Av is carried out. In addition, the value of the above- 
mentioned throw vertical include-angle data Av is displayed on real time with Guide Gi, as 
shown in drawing 5 A - drawin g 5 D. 

[0085] At step S23, 1d of operation means adds the criteria include-angle data z to the throw 
vertical include-angle data Av. At step S24, it judges whether it is larger than the value of the 
maximum data Avmax of the throw vertical include-angle data Av, if the value of the throw 
vertical include-angle data Av is "YES", it will shift to step S25, and if 1f of decision means is 
"NO", they will shift to step S26. 

[0086] At step S25, 1h of variable setting means substitutes the maximum data Avmax of the 
throw vertical include-angle data Av for the throw vertical include-angle data Av. At step S26, it 
judges whether 2nd carbon button 22d was detached, if it is "YES", it will shift to step S27, and 
if button-grabbing detection means 1a is "NO", it will shift to step S23 again. When 2nd carbon 
button 22d is detached, the throw of the throw-ed object is carried out with the throw object in 
game space with the value of the throw vertical include-angle data Av at the time. 
[0087] At step S27, 1 h of variable setting means initializes the rate vector data of a throw-ed 
object based on Data Ah and the value of the throw vertical include-angle data Av the value of 
the speed data Sd, and whenever [ throw azimuth ]. Here, rate vector data shows the location 
on a three-dimension coordinate, and consists of x, and (y, z). Here, "initialization" means 
setting up the rate vector data decided by the three above-mentioned values. At step S28, 1d 
of operation means adds gravitational acceleration vector data to the rate vector data initialized 
at step S27. Here, gravitational acceleration vector data is a constant for changing the location 
on the three-dimension coordinate which the above-mentioned rate vector data shows (x y, z). 
[0088] At step S29, 1d of operation means adds rate vector data (x y, z) to the location data (x 
y, z) of a non-throw object. Here, the location data of a non-throw object show the location of 
the throw-ed object on a three-dimension coordinate, and consist of x, and (y, z). At step S30, 
if the height of a throw-ed object judges whether it is "0" and is "YES", it will shift to step S31 , 
and if 1 f of decision means is "NO", they will shift to step S32. Here, height means the height 
on the screen of the throw-ed object for every frame. 

[0089] At step S31 , 1 h of variable setting means sets the height of a throw-ed object to "0." 
step S32 — 1h of variable setting means - the above-mentioned movement magnitude data 
are substituted for the movement magnitude variable MO, and the above-mentioned rotation 
data are substituted for the address variable ADD for the address data on the main memory 5 
of the absolute-coordinate data of the polygon of a throw-ed object at the rotation variable RO, 
respectively. Here, rotation data are obtained by the above-mentioned movement magnitude 
data list by referring to a table. This table becomes the movement magnitude data list of a 
large number registered according to the value of the location data of the throw-ed object from 
the minimum value to maximum, and these location data, respectively from rotation data. Of 
course, based on the above-mentioned location data, you may ask for the above-mentioned 
movement magnitude data and rotation data by the operation at any time. 
[0090] Polygon image display processing is performed at step S100. At step S400, after [ a 
throw ] throw object image display processing is performed. This throw object image display 
routine S400 is a routine which consists of processing performed at the processing performed 
at step S32, and step S100. The motion after a throw object carries out the throw of the throw- 
ed object on the screen is expressed. 

[0091] At step S33, 1d of operation means finds flight distance. And result information setting 
means 1e supplies the alphabetic data in which flight distance is shown to the drawing 
processing processor 10. At step S34, 1g of drawing instruction issue means supplies the 
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drawing instruction in which the display of the image for a result display is shown to the 
drawing processing processor 10. On the screen of a television monitor 12, the alphabetic 
character which shows the flight distance of a throw-ed object is displayed on the central part 
of the window W shown in drawing 5 A - drawing 5 D as an image by this. 
[0092] At step S35, based on the existence of the data which 1f of decision means shows the 
manual operation button from button-grabbing detection means 1a, it judges whether which 
carbon button was pushed, and if it is "YES", it will shift to step S36. At step S36, 1g of drawing 
instruction issue means publishes the drawing instruction in which drawing of the image at the 
time of a success is shown to the drawing processing processor 10. Thereby, the drawing 
instruction processor 10 writes in the image data at the time of a success on the display area 
of a buffer 1 1 . Therefore, the image at the time of a success is displayed on the screen of a 
television monitor 12. Here, the image at the time of a success is an image of alphabetic 
characters, such as "GOOD", etc., for example, it is displayed on the central part of the window 
W shown in drawin g 5 A - drawin g 5 D. 

[0093] At step S500, throw object image display processing is performed at the time of a 
success. The throw object image display routine S500 is a routine which consists of 
processing performed at the processing performed at step S32, and step S100 at the time of 
this success. On the screen, a motion of the throw object at the time of a success is expressed 
like a throw object flying and being over, for example. Replay image display processing is 
performed at step S600. The actuation information on the controller 22 according [ this replay 
image display processing ] to a game player is used. That is, the actuation information on the 
controller 22 by the game player is memorized in detail by main memory 5. And in this replay 
image display processing, sequential processing is performed based on the above-mentioned 
actuation information. Thereby, the image display condition based on the actuation which the 
game player performed is reproducible. 

[0094] At step S37, it judges whether which carbon button was pushed by the existence of the 
data which 1f of decision means shows the contents of actuation from button-grabbing 
detection means 1a, and if it is "YES", it will shift to step S20 again. 
[0095] F. Control action by the polygon image display routine S100 ( drawing 1 1 ) 
[0096] Drawing 10 is a flow chart for explaining the control action by the polygon image display 
routine S100. By this polygon image display routine S100, polygon display processing of a 
throw object or a throw-ed object is performed. One throw object and throw-ed object consist 
of many polygons. As shown in drawing 4 R>4E, the polygon is memorized by main memory 5 
as absolute-coordinate data (x y, z) of much polygon top-most vertices. And these absolute- 
coordinate data (x y, z) are changed into the polygon address data after conversion on the 
two-dimensional flat surface shown in drawing 4 F (x y) by the graphics data generation 
processor 3 based on the movement magnitude data and rotation data which were mentioned 
above. The polygon address data after conversion (x y) shown in this drawing 4 F are supplied 
to the drawing processing processor 10 as a drawing instruction with texture address data and 
color palette address data. The drawing processing processor 10 writes in texture data on the 
display area of a buffer 1 1 based on the above-mentioned polygon address data after 
conversion based on a drawing instruction. Thereby, on the screen of a television monitor 12, 
the throw object and throw-ed object which consist of many polygons are displayed. 
[0097] At step S101, polygon information management means 1k reads the absolute- 
coordinate data (x y, z) of the top-most vertices of the polygon on the main memory 5 which 
the value of the address variable ADD shows from main memory 5. At step S102, polygon 
information management means 1 k supplies the data of the absolute coordinate of the top- 
most vertices of a polygon, the movement magnitude substituted for the movement magnitude 
variable MO, the rotation substituted for the rotation variable RO, the vector of a beam of light, 
and the normal of a polygon to the graphics data generation processor 3, respectively, the 
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graphics data generation processor 3 — each above-mentioned data — being based — the 
polygon address data after conversion (x y) - and it asks for brightness data, respectively and 
these data are supplied to polygon information management means 1k, respectively. At step 
S103, polygon information management means 1k writes the after [ conversion ] polygon 
address data (x y) and brightness data from the graphics data generation processor 3 in main 
memory 5, respectively. 

[0098] At step S104, it judges whether all the absolute-coordinate data of the top-most vertices 
of a polygon were changed into the polygon address data after conversion, if it is "YES", it will 
shift to step S105, and if 1f of decision means is "NO", they will shift to step S102 again. At 
step S105, 1g of drawing instruction issue means reads after [ conversion ] address data (x y), 
and brightness data from main memory 5, and they supply after [ the conversion concerned ] 
address data (x y), and brightness data to the drawing processing processor 10 as a drawing 
instruction with texture address data and color palette address data. Thereby, the drawing 
processing processor 10 writes in the texture data of a throw object on the display area of a 
buffer 1 1 based on the above-mentioned address data after conversion (x y). Therefore, on the 
screen of a television monitor 12, image data, such as a throw object which consists of many 
polygons, and a throw-ed object, is displayed. 

[0099] At step S106, it judges whether all data were transmitted, if it is "YES", it will escape 
from this polygon image display routine S100, and if 1f of decision means is "NO", they will 
shift to step S105 again. 

[0100] G. Control action by the throw guide display routine S200 ( drawing 12 - drawing 14 ) 
[0101] Drawing 1 1 - drawing 13 are the flow charts for explaining the control action by the 
throw guide display routine. A throw guide consists of an image of an arrow head, and a locus 
image in which the locus of this arrow head is shown. 

[0102] At step S201, 1m of guide information management means reads the absolute- 
coordinate data of the top-most vertices of the quadrilateral surrounding an arrow head from 
main memory 5. At step S202, migration and rotation acquisition means 1j obtain the 
movement magnitude data and rotation data on the three-dimension coordinate of the 
quadrilateral surrounding an arrow head according to the distance data from the center of 
rotation O indicated to be the value of Data Ah to dr awing 3 A whenever [ throw azimuth ]. 
Here, the above-mentioned distance data are a fixed value. 

[0103] At step S203, 1m of guide information management means supplies the absolute- 
coordinate data, movement magnitude data, and rotation data of an arrow head to the graphics 
data generation processor 3. Thereby, the graphics data generation processor 3 changes the 
absolute-coordinate data of an arrow head on a three-dimension coordinate based on 
movement magnitude data and rotation data, from the coordinate data obtained by this 
conversion, obtains the address data after conversion on two-dimensional (x y), and supplies 
the address data after this conversion (x y) to 1m of guide information management means. At 
step S204, 1 m of guide information management means writes the address data after 
conversion from the graphics data generation processor 3 (x y) in main memory 5. 
[0104] At step S205, 1g of drawing instruction issue means reads the address data after 
conversion (x y) from main memory 5, and they supply the address data after the conversion 
concerned (x y) to the drawing processing processor 10 as a drawing instruction with texture 
address data and color palette address data. In addition, 1g of drawing instruction issue means 
is acquired based on the operation value to which 1d of operation means carries out the color 
palette address data for displaying an arrow head by the color according to an engine speed. 
An operation value is calculated here by doing the division of the data Ah by 360 (degree) 
whenever [ throw azimuth ]. Thereby, the drawing processing processor 10 writes in the 
texture data of an arrow head on the display area of a buffer 1 1 by the color specified by the 
color palette based on the address data after conversion (x y). In addition, the decision of a 
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color is made by reference of a table. A table consists of the data or color palette address data 
for specifying the color registered, respectively about the division values and these 
multiplication values from the minimum value calculated by 1d of operation means to 
maximum. 

[0105] At step S206, if the value of an address pointer P judges whether it is start-address 
Pstart and is "YES", it will shift to step S207, and if 1f of decision means is "NO", they will shift 
to step S209. Here, Pstart is a start address in the area where the address data after 
conversion are memorized. At step S207, 1d of operation means adds the number k of base 
addresses to an address pointer P. Here, the value of the number k of base addresses is 
capacity value required to memorize two address data. 

[0106] At step S208, 1m of guide information management means memorizes the address 
data after conversion of the flat surface corresponding to the tail of an arrow head (x y) in the 
area which the value of the address pointer P on main memory 5 shows. And it escapes from 
this throw guide display routine S200. At step S209, it judges whether the value which an 
address pointer P shows is smaller than the value which the subtraction result of having 
reduced the number k of base addresses indicates to be start-address Pstart from an addition 
result with the number nmax of the maximum storage of the address data after conversion, if 
1 d of operation means is "YES", they will shift to step S21 0, and if it is "NO", it will shift to step 
S21 1 . Here, the smallest unit of the number nmax of the maximum storage of the address data 
after conversion is k. Moreover, by applying a limiter to the value of an address pointer P, 
processing in this step S209 is performed in order to make into radii the form of the locus 
displayed with many locus images Lo. When a limiter is not applied to the value of the above- 
mentioned address pointer P by this processing, the form of the locus displayed with many 
locus images Lo will become a circle. 

[0107] At step S210, 1d of operation means adds the number k of base addresses to an 
address pointer P. At step S21 1 , the value of an address pointer P is assigned to the back 
address AD. 

[0108] At step S212, 1m of guide information management means assigns a value only with 
less "k" than the value of an address pointer P to the front address ad. Here, the relation 
between the value which the back address AD shows, and the value which the front address 
ad shows is as being shown below. 

AD<ad [0109] At step S213, it memorizes in the area where the value of the back address AD 
on main memory 5 shows the address data after conversion (x y) with which 1 m of guide 
information management means is memorized in the area which the value of the front address 
ad on main memory 5 shows. At step S214, 1d of operation means subtracts the number k of 
base addresses from the front address ad. 

[01 10] At step S215, 1d of operation means subtracts the number k of base addresses from 
the back address AD. At step S216, it judges whether it is below the value that the addition 
result of having added the number k of base addresses to start-address Pstart shows, if the 
value which the front address ad shows is "YES", it will shift to step S217, and if 1f of decision 
means is "NO", they will shift to step S213 again. 

[01 1 1] In a main memory 5 top, the processing to the above-mentioned step S209 - step S216 
is processing which moves the address data after conversion corresponding to the tail of an 
arrow head (x y) to the area corresponding to the address of a big value one by one, and, so to 
speak, is processing as a shift register. An address pointer P is substituted for the back 
address AD in step S21 1 , and only k substitutes little data for the front address ad in step S21 3 
for memorizing in the area where the value of the back address AD shows the address data 
after conversion (x y) memorized in the area which the value of the front address ad shows in 
step S212 from an address pointer P. That is, so to speak, this processing is processing as a 
shift register. Moreover, in step S214, the number k of base addresses is subtracted from the 
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back address AD. In step S215, the number k of base addresses is subtracted from the front 
address ad. That the value which the front address ad shows in step S216 has judged whether 
it is below the value that the addition result of having added the number k of base addresses to 
start-address Pstart shows It is forjudging whether there is any area which memorizes the 
address data after conversion (x y) memorized to the front address ad. That is, it is because 
there will be no storage area corresponding to the back address AD that the value of the front 
address ad turns into below the value that the above-mentioned addition result shows. 
[01 12] At step S217, 1m of guide information management means memorizes in the area 
where the back address AD of main memory 5 shows the address data after conversion of the 
top-most vertices of the flat surface corresponding to the tail of an arrow head (x y). 
[01 13] At step S218, 1h of variable setting means substitutes the addition result of start- 
address Pstart and the number k of base addresses for the 1st address AD 1. At step S219, 1h 
of variable setting means substitutes the addition result of start-address Pstart and double 2k 
of the number of base addresses for the 2nd address AD 2. 

[01 14] At step S220, 1m of guide information management means reads the address data after 
conversion on the main memory 5 which the 1st and 2nd address AD1 and AD2 shows (x y), 
and they supply the address data after the conversion concerned (x y) to the drawing 
processing processor 10 as a drawing instruction with texture address data and color palette 
data. The data memorized here in the area on the main memory 5 which the 1st address AD 1 
shows are the after [ conversion ] address data equivalent to the tail of the arrow head 
currently displayed on this time. Moreover, the data memorized in the area on the main 
memory 5 which the 2nd address AD 2 shows are the after [ conversion ] address data 
equivalent to the tail of the arrow head with which only 1 unit period was before displayed 
rather than this time. That is, the address data after conversion equivalent to the tail of the 
arrow head with which only 1 unit period was before displayed from this time and this time (x y) 
are supplied to the drawing processing processor 10 as address data of one image. Therefore, 
the drawing processing processor 10 writes in the texture data of an arrow head as texture 
data of the locus image Lo on the display area of a buffer 1 1 based on the address data after 
[ of above-mentioned four ] conversion (x y). The color of the locus image Lo at this time is the 
same as the color of the arrow head Na currently displayed at present. At step S221 , 1d of 
operation means adds the number k of base addresses to the 1st address AD 1 . 
[0115] At step S222, operation means 1 D adds the number k of base addresses to the 2nd 
address AD 2. At step S223, it judges whether it is beyond the value of an address pointer P, if 
the value of the 1st address AD 1 is "YES", it will escape from this throw guide display routine 
S200, and if 1f of decision means is "NO", they will shift to step S220 again. 
[01 16] The processing to the above-mentioned step S217 - step S223 is processing for 
supplying the address data after conversion (x y) memorized by main memory 5 to the drawing 
processing processor 10 as address data of 2 every area and the top-most vertices of one 
quadrilateral. In step S218, the addition result of start-address Pstart and the number k of base 
addresses is substituted for the 1st address AD 1. Having substituted the addition result of 
start-address Pstart and double 2k of the number of base addresses for the 2nd address AD 2 
in step S219 It is for supplying the address data after conversion equivalent to the tail of one 
arrow head (x y), and the address data after conversion equivalent to the tail of the arrow head 
displayed before one rather than the above-mentioned arrow head (x y) to the drawing 
processing processor 10 as after [ conversion ] address data of one image. 
[01 17] Moreover, in step S221, the number k of base addresses is added to the 1st address 
AD 1 . In step S222, the number k of base addresses is added to the 2nd address AD 2. That 
the value which the 1st address AD 1 shows in step S223 has judged whether it is more than 
the address pointer P It is forjudging whether there are any address data after conversion (x y) 
corresponding to the 2nd address AD 2 used as the address data after conversion (x y) 
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memorized to the 1st address AD 1 and a pair. That is, it is because there will be no address 
data after conversion corresponding to the 2nd address AD 2 that the value which the 1st 
address AD 1 shows becomes beyond the value which an address pointer P shows. 
[01 18] [Effectiveness in the gestalt of operation] As explained above, it sets in this gestalt. 
While rotating a throw object at the rate according to actuation of a controller 22 Since the 
image of an arrow head and a locus was displayed on real time by actuation of a controller 22 
based on the direction of a throw in the throw game which was made to carry out the throw of 
the throw-ed object to a throw object A game player is real time, can recognize the direction of 
a throw of a throw-ed object, and can make the throw of the throw-ed object carry out in the 
direction which he meant. Furthermore, since it was made to make a sequential change of the 
color of an arrow head at warm color from cold color as the value of the rotational frequency of 
a throw object became large, a game player can recognize the remaining rotational 
frequencies, therefore, is real time and can recognize the throw timing of a throw-ed object. 
[0119] [Modification 1] In the gestalt of the above-mentioned implementation, although the 
case where adjustable [ of the color of an arrow head ] was carried out according to the engine 
speed of a throw object was explained, based on the accumulation value of Data Ah, it may be 
made to carry out adjustable [ of the color of an arrow head ] whenever [ throw azimuth ]. That 
is, it is made to classify an arrow head by color more finely. Also in this case, the color of an 
arrow head is made into warm color from cold color as the value of the above-mentioned 
accumulation value turns into a large value from a small value. If it is made above, since the 
color number will increase, it is effective in the ability to report throw timing to a game player 
more finely. 

[0120] [Modification 2] In the gestalt of the above-mentioned implementation, although [ the 
color of a locus image ] it is made the same color as the color of an arrow head, it is good also 
as white, for example. If it is made above, a game player can distinguish the locus of an arrow 
head and an arrow head visually, and is effective in the ability to grasp the direction of a throw 
certainly. 

[0121] [Modification 3] In the gestalt of the above-mentioned implementation, although the 
case where the color of an arrow head was changed according to a rotational frequency was 
explained, it may be made to make the color of an arrow head into warm color from cold color 
as the value of throw energy becomes large. If it is made above, the timing to which the flight 
distance of a throw-ed object is extended can be intelligibly guided to a game player. 
[0122] 

[Effect of the Invention] According to above-mentioned **** this invention, the image 
information which shows a throw object, and the image in which the throw-ed object by which a 
throw is visually carried out with the throw object concerned is shown are displayed on the 
screen of a display means at least. In order that the above-mentioned throw object may carry 
out the throw of the above-mentioned throw-ed object visually, while being operated based on 
actuation of an actuation means In the throw game by which the throw of the above-mentioned 
throw-ed object is visually carried out with the above-mentioned throw object on the screen of 
the above-mentioned display means based on actuation of the above-mentioned actuation 
means Since the throw guide image in which the direction of a throw of the above-mentioned 
throw-ed object which changes with actuation for the above-mentioned throw object to carry 
out the throw of the above-mentioned throw-ed object at any time is shown was displayed, 
there is effectiveness of the ability to make the direction which carries out the throw of the 
throw-ed object recognize to a game player. 

[0123] Moreover, in the above-mentioned invention, actuation for the above-mentioned throw 
object to carry out the throw of the above-mentioned throw-ed object is the actuation or 
abbreviation rotation actuation describing an arc. Therefore, a game player can recognize 
whether the throw of the throw-ed object is carried out in the meant direction, if the throw of the 
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throw-ed object is carried out to a throw object to which timing even if a throw object is a time 
of performing the actuation or rotation actuation describing an arc. 
[0124] Moreover, in the above-mentioned invention, a sequential indication of the above- 
mentioned throw guide image is given so that the orbit according to actuation of the above- 
mentioned throw object may be drawn. Therefore, the orbit by actuation of a throw object can 
be recognized only by seeing a throw guide image, therefore, it concentrates on referring to a 
throw guide image, and a game player is effective in the ability to extend the distance-ed of a 
throw-ed object more. 

[0125] Moreover, in the above-mentioned invention, a sequential indication of the locus image 
in which the locus of the above-mentioned throw guide image is shown is given so that the 
orbit according to actuation of the above-mentioned throw object may be drawn. Therefore, a 
throw guide image can make a game player predict in which location on the screen it appears, 
and it is effective in the ability for it to be [ the throw timing which he meant ] grip-easy to a 
game player, and make it it by this. 

[0126] Moreover, in the above-mentioned invention, the above-mentioned locus image is 
generated based on the coordinate information on one throw guide image, and the coordinate 
information on the throw guide image displayed before one rather than the throw guide image 
concerned. Therefore, while being able to express the exact orbit according to the location of 
the throw guide image displayed, it is effective in the ability to raise processing speed by 
reusing the coordinate information on a throw guide image. 

[0127] Moreover, in the above-mentioned invention, the false three-dimensional display of the 
above-mentioned throw object and the above-mentioned throw guide image is carried out on 
the screen of the above-mentioned display means. Therefore, while taking visual matching 
with a throw object and a throw guide image, it is effective in the ability to give the environment 
which is easy to operate it to a game player. 

[0128] Moreover, in the above-mentioned invention, the configuration of the above-mentioned 
throw guide image is a configuration which is similar to an arrow-head configuration or this at 
least and which has the visual direction directions function. Therefore, to a game player, the 
direction of a throw can be shown more clearly and it is effective in the ability to give by this the 
environment which is easier to operate it to a game player. 

[0129] Moreover, in the above-mentioned invention, adjustable [ of the color of a throw guide 
image ] is carried out according to the rotational frequency of the above-mentioned throw 
object. Therefore, a game player can recognize the remaining rotational frequencies and is 
effective in the ability of the timing which therefore performs a throw to be shown intelligibly. 
[0130] Moreover, in the above-mentioned invention, the color of the above-mentioned throw 
guide image changes from cold color to warm color according to the value of the rotational 
frequency of a throw object changing from a small value to a large value. Therefore, it is 
effective in the ability to give the environment which is easy to operate it by the game player. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 



[Field of the Invention] This invention is applied to the game system using an optical disk, a 
magnetic disk, a cassette type record medium using semiconductor memory, etc. with which 
game data were recorded, and relates to the throw guide method of presentation in a suitable 
throw game, a game system, and a record medium. 
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PRIOR ART 



[Description of the Prior Art] Many game systems are proposed. It is the system which consists 
of the system which consists of a special-purpose machine and a television monitor for home 
use, a business-use special-purpose machine, a personal computer or a workstation, a 
display, and a voice output machine. A controller for a player to operate each of these 
systems, The record medium with which the game data which consist of game program data 
and data, such as an image and voice, were recorded, It consists of CPU which performs 
control for generation of voice or an image based on game program data, the processor for 
processing an image, a processor for processing voice, CRT for displaying an image, and a 
loudspeaker for outputting voice. As the above-mentioned record medium, there are many 
cassettes which contained CD-ROM, semiconductor memory, and semiconductor memory. 
The game structure of a system is as above. 

[0003] on the other hand the class of game - a way of an increment — following — moreover, 
the contents of the game — day by day — complexity - and it is diversified. Recently, it is 
proposed by operating a controller and moving the player on a screen to what performs a sport 
in false on the game space formed on the screen of a television monitor. As a sport game, 
team event games, such as soccer and baseball, and an individual event game are proposed. 
As an individual event game, when it divides roughly, there are "a game which runs", "a game 
which swims", "a game to which the player itself flies", "a game which lifts an object", "a game 
which fights", "a game which applies an object on a target", and "a game whose player itself 
throws an object (throw)." In addition, as a throwing event, the "shot put", the "hammer throw", 
the "discus throw", the "javelin throw", etc. occur. When these individual events are realized as 
a TV game, the gestalt can predict that it is as follows. That is, the control section of a game 
system makes the player in the game space formed on the screen of a television monitor etc. 
contest by moving visually based on the contents of actuation, and an actuation condition, 
when a game player operates a controller. 
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EFFECT OF THE INVENTION 



[Effectiveness in the gestalt of operation] As explained above, it sets in this gestalt. While 
rotating a throw object at the rate according to actuation of a controller 22 Since the image of 
an arrow head and a locus was displayed on real time by actuation of a controller 22 based on 
the direction of a throw in the throw game which was made to carry out the throw of the throw- 
ed object to a throw object A game player is real time, can recognize the direction of a throw of 
a throw-ed object, and can make the throw of the throw-ed object carry out in the direction 
which he meant. Furthermore, since it was made to make a sequential change of the color of 
an arrow head at warm color from cold color as the value of the rotational frequency of a throw 
object became large, a game player can recognize the remaining rotational frequencies, 
therefore, is real time and can recognize the throw timing of a throw-ed object. 
[01 19] [Modification 1] In the gestalt of the above-mentioned implementation, although the 
case where adjustable [ of the color of an arrow head ] was carried out according to the engine 
speed of a throw object was explained, based on the accumulation value of Data Ah, it may be 
made to carry out adjustable [ of the color of an arrow head ] whenever [ throw azimuth ]. That 
is, it is made to classify an arrow head by color more finely. Also in this case, the color of an 
arrow head is made into warm color from cold color as the value of the above-mentioned 
accumulation value turns into a large value from a small value. If it is made above, since the 
color number will increase, it is effective in the ability to report throw timing to a game player 
more finely. 

[0120] [Modification 2] In the gestalt of the above-mentioned implementation, although [ the 
color of a locus image ] it is made the same color as the color of an arrow head, it is good also 
as white, for example. If it is made above, a game player can distinguish the locus of an arrow 
head and an arrow head visually, and is effective in the ability to grasp the direction of a throw 
certainly. 

[0121] [Modification 3] In the gestalt of the above-mentioned implementation, although the 
case where the color of an arrow head was changed according to a rotational frequency was 
explained, it may be made to make the color of an arrow head into warm color from cold color 
as the value of throw energy becomes large. If it is made above, the timing to which the flight 
distance of a throw-ed object is extended can be intelligibly guided to a game player. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Among the above-mentioned throwing events, the 
shot put is performed by throwing a ball, after a player rotates 180 abbreviation. The discus 
throw and the hammer throw are performed by throwing a disk and a hammer, after a player 
does multiple-times rotation into game area. In order to realize such a throwing event as a 
game In the processing which sets up a player's throw energy by a certain actuation of a 
controller at least, and a screen top A player's image with half-rotation (shot put) or the 
processing displayed that more than one are rotating, half-rotation or while displaying that 
more than one are rotating The processing displayed that the player in game space does the 
throw of the throw-ed object by a certain actuation of a controller and the processing displayed 
that a throw-ed object flies in game space based on the above-mentioned throw energy, the 
direction of a throw, and an include angle are required. It is for bringing close the game held in 
game space by real game more visually. 

[0005] However, if the direction to which a throw-ed object flies is decided with the posture of 
the player in game space, it will become difficult [ a game player ] for the player in game space 
to judge the timing which carries out the throw of the throw-ed object. It is in the condition of 
the player image by which it is indicated by sequential on a screen, and is because the player 
in game space has to judge the timing which carries out the throw of the throw-ed object. 
[0006] Moreover, the prediction vector which is shown with the image of the arm of the player 
in game space in the case of the hammer throw differs from the prediction vector shown with 
the image of the hammer currently brandished by this player. For example, when the dynamic 
image of the player who does the throw of the throw-ed object is created using the technique 
of motion capture, inertia is expressed like a genuine article, even if visual. That is, the image 
of a hammer serves as this side from the image of a revolving player's arm in a hand of cut. 
Therefore, a game player grip-comes increasingly to be hard of the timing which makes the 
player in game space detaching a hammer. 

[0007] Furthermore, a game which is made to carry out multiple-times rotation of the throw 
object, and carries out the throw of the throw-ed object like the hammer throw or the discus 
throw has a rotational frequency in use. Therefore, also in a game, when the rotational 
frequency whose rotational frequency of a throw object is in use is exceeded and the throw of 
the throw-ed object is not yet carried out, it is necessary to make it failure etc. It is also for 
securing game nature. However, counting looking at the condition that a throw object rotates 
what [ after ] rotation throw object I may rotate has a possibility of causing the fall of 
concentration to the game of a game player, as a result affecting the result of a game while a 
game player counts and causing a mistake. 

[0008] This invention was made in consideration of such a point, and aims at guiding intelligibly 
the direction of a throw of a throw-ed object, and the remaining rotational frequencies to a 
game player. 
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MEANS 



[Means for Solving the Problem] The image which one with main this invention shows the 
throw-ed object by which a throw is visually carried out to the image information which shows a 
throw object at least with the throw object concerned is displayed on the screen of a display 
means. In order that the above-mentioned throw object may carry out the throw of the above- 
mentioned throw-ed object visually, while being operated based on actuation of an actuation 
means Based on actuation of the above-mentioned actuation means, the throw of the above- 
mentioned throw-ed object is visually carried out with the above-mentioned throw object on the 
screen of the above-mentioned display means. It is the throw guide method of presentation in 
a throw game, and the throw guide image in which the direction of a throw of the above- 
mentioned throw-ed object which changes with actuation for the above-mentioned throw object 
to carry out the throw of the above-mentioned throw-ed object at any time is shown is 
displayed. 

[0010] Moreover, other one [ main ] of this inventions is the actuation or abbreviation rotation 
actuation on which actuation for the above-mentioned throw object to carry out the throw of the 
above-mentioned throw-ed object draws an arc in the above-mentioned invention. 
[0011] Moreover, in the above-mentioned invention, a sequential indication of other one 
[ main ] of this inventions is given so that the above-mentioned throw guide image may draw 
the orbit according to actuation of the above-mentioned throw object. 
[0012] Moreover, in the above-mentioned invention, a sequential indication of other one 
[ main ] of this inventions is given so that the locus image in which the locus of the above- 
mentioned throw guide image is shown may draw the orbit according to actuation of the above- 
mentioned throw object. 

[0013] Moreover, other one [ main ] of this inventions is generated in the above-mentioned 
invention based on the coordinate information on a throw guide image that the above- 
mentioned locus image was displayed as the coordinate information oh one throw guide image 
before one rather than the throw guide image concerned. 

[0014] Moreover, in the above-mentioned invention, as for other one [ main ] of this inventions, 
the false three-dimensional display of the above-mentioned throw guide image is carried out 
on the screen of the above-mentioned display means. 

[0015] Moreover, other one [ main ] of this inventions is a configuration which has the visual 
direction directions function in which the configuration of the above-mentioned throw guide 
image is similar to an arrow-head configuration or this at least in the above-mentioned 
invention. 

[0016] Moreover, in the above-mentioned invention, as for other one [ main ] of this inventions, 
adjustable [ of the color of the above-mentioned throw guide image ] is carried out at least 
according to the rotational frequency of the above-mentioned throw object. 
[0017] Moreover, the color of the above-mentioned throw guide image changes from cold color 
to warm color according to being changed into the value from a value with the value of the 
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rotational frequency of the above-mentioned throw object of the above-mentioned throw object 
small in the above-mentioned invention with other one [ main / large ] of this inventions. 
[0018] 

[Embodiment of the Invention] Below, sequential reference of drawing_1 - drawing 13 is carried 
out, and the gestalt of operation of this invention is explained at a detail. 
[0019] Explanation of the gestalt of operation of this invention indicates the item explanation 
shown below at the head of each item, and explains it in the sequence shown below about 
each item. 

[0020] A. Game structure of a system ( drawing 1 ) 

B. The function which CPU1 shown in drawin g 1 has ( drawing 2 ) 

C. The display of an arrow head and a locus (they are drawing 4 C, D, G, and H to the drawing 
3 list) 

D. The example of image display ( dr awin g 5 and drawin g 6 ) 

E. Control action by the main routine ( drawing 7 - drawing 10 ) 

F. Control action by the polygon image display routine S100 ( drawing 1 1 ) 

G. Control action by the throw guide display routine S200 ( drawin g 12 - drawing 14 ) 
[0021] A. Game structure of a system ( drawing 1 ) 

[0022] Drawing 1 is the block diagram showing the example of the game structure of a system 
as a gestalt of 1 operation of this invention. 

[0023] [Connection and configuration] The game system shown in this drawing 1 consists of a 
body of a game machine, and a record medium 30 with which the game data which become an 
image, voice, and a list from program data were recorded. The bus 2 by which the body of a 
game machine is set to CPU1 and this CPU1 from the address, data, and a control bus is 
connected. Into this bus 2 The graphics data generation processor 3, an interface circuitry 4, 
main memory 5, ROM6, the elongation circuit 7, a parallel port 8, a serial port 9, the drawing 
processing processor 10 and a buffer 11, the speech processing processor 13 And a buffer 14, 
a decoder 17 and a buffer 18, an interface circuitry 20, and memory 21 are connected, 
respectively. Furthermore, a television monitor 12 is connected to the drawing processing 
processor 10. A loudspeaker 16 is connected to the speech processing processor 13 through 
an amplifying circuit 15, the record-medium driver 19 is connected to a decoder 17, a controller 
22 is connected to an interface circuitry 20, and it is constituted. 

[0024] Here, as for the above-mentioned game system, the gestalten differ according to an 
application. That is, when the above-mentioned game system is constituted as home use, a 
television monitor 12 and a loudspeaker 16 serve as a body of a game machine with another 
object. Moreover, when the above-mentioned game system is constituted as business use, all 
the components shown in drawing 1 are contained by one housing used as one apparatus. 
Moreover, when the above-mentioned game system is constituted as a nucleus, it sets a 
personal computer and a workstation. The above-mentioned television monitor 12 corresponds 
to the display for the above-mentioned computers. The above-mentioned drawing processing 
processor 10, the speech processing processor 13, and the elongation circuit 7 It corresponds 
to the hardware on the add-in board carried in some game program data currently recorded on 
the above-mentioned record medium 30, respectively, or the expansion slot of a computer. 
The above-mentioned interface circuitry 4, the above-mentioned parallel port 8, the above- 
mentioned serial port 9, and an interface circuitry 20 correspond to the hardware on the add-in 
board carried in the expansion slot of a computer. Moreover, the above-mentioned buffers 11, 
14, and 18 correspond to each area of main memory 5 or the expanded memory which is not 
illustrated, respectively. With this gestalt, the above-mentioned game system explains taking 
the case of the case where it is constituted as home use. 

[0025] Next, each component shown in drawing 1 is explained more to a detail. The graphics 
data generation processor 3 will play a role of a co-processor, if CPU1 says. That is, this 
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graphics data generation processor 3 performs coordinate transformation and light source 
count, for example, the matrix of a fixed-point format and the operation of a vector, by parallel 
processing. The main processings of this graphics data generation processor 3 are coordinate 
transformation processing and light source computation. Coordinate transformation processing 
is processing which is due to movement magnitude data and rotation data in two-dimensional 
[ of the image data supplied from CPU1 ], or the absolute-coordinate data of each top-most 
vertices within a three-dimension side, asks for the address on the display area of a 
processing-object image, and returns the address data concerned to CPU1 again. This 
coordinate transformation processing is explained in full detail behind. 

[0026] Moreover, light source computation is processing which calculates the brightness of an 
image according to the vector data of a beam of light, the normal data showing the sense of 
the field of a polygon, and the data in which the color of a field is shown. 
[0027] The above-mentioned interface circuitries 4 are objects for an interface, such as 
pointing devices, such as a peripheral device, for example, a mouse, and a trackball. The 
program data as an operating system of a game system are memorized by the above ROM 6. 
If it says with a personal computer, it is equivalent to BIOS (Basic Input Output System). 
[0028] the intra based on MPEG (Moving Picture Engineering Group) or JPEG (Joint 
PictureEngineering Group) in the above-mentioned elongation circuit 7 -- elongation 
processing is performed to the compression image compressed by coding, elongation 
processing - decoding (decoding of the data encoded by VLC:Variavle Length Code), reverse 
quantization processing, IDCT (Inverse Discrete Cosine Transform) processing, and intra — it 
is restoration processing of an image etc. 

[0029] The drawing processing processor 10 performs drawing processing to a buffer 1 1 
based on the drawing instruction which CPU1 publishes. A buffer 1 1 consists of display area 
and non-display area. Display area is the expansion area of the data displayed on the screen 
of a television monitor 12. Non-display area is storage areas, such as texture data and color 
palette data. Here, texture data are two-dimensional image data. Color palette data are data 
for specifying colors, such as texture data. These data are divided and read from a record 
medium 30 to multiple times by CPU1 according to the advance situation of 1 time or a game, 
and are memorized beforehand in the non-display area of a buffer 11. 
[0030] There is a drawing instruction for drawing the drawing instruction for drawing a three- 
dimensional image as a drawing instruction using the drawing instruction for drawing Rhine, for 
example and a polygon and the usual two-dimensional image. Here, a polygon is a polygonal 
two-dimensional image and a triangle or a square is used in this gestalt. 
[0031] The drawing instruction for drawing Rhine consists of data which mean drawing 
initiation and the ending address of Rhine, a color, and Rhine drawing. This Rhine drawing 
instruction is directly published to the drawing processing processor 10 by CPU1. 
[0032] The drawing instruction for drawing a three-dimensional image using a polygon consists 
of the polygon top-most-vertices address data on the display area of a buffer 1 1 , texture 
address data in which the storage location on the buffer 1 1 of the texture data stuck on a 
polygon is shown, and brightness data which show the brightness of a texture to the color 
palette address-data list which shows the storage location on the buffer 1 1 of the color palette 
data in which the color of texture data is shown. Polygon top-most-vertices address data are 
obtained among these data by calculating based on the data to which the graphics data 
generation processor 3 indicates a motion of a polygon to be polygon absolute-coordinate data 
from CPU1, and the data in which a motion of a view location is shown. Here, it explains that 
polygon top-most-vertices address data are called for how. 

[0033] A motion of the body on the screen of a television monitor 1 2 is decided by the motion 
of a view location to a motion of objective the very thing and this body. For example, a motion 
of the body on the thing to which only a body moves and the view location is being fixed, then 
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the screen of a television monitor 12 is a motion of the body itself. On the contrary, the motion 
on the thing from which there is no motion in a body and only the view location was moved, 
then the screen of a television monitor 12 is a motion of the view location itself. In addition, it 
will be easier to understand that a "view location" reads it as a "camera location." That is, a 
display which picturized the body is performed, moving a camera on the screen of a television 
monitor 12. Although the case where either a body or a view location moved was explained in 
order to simplify explanation, usually it is processed as both the body and the view location are 
moving, and the result is displayed. 

[0034] Here, "a motion" of the above-mentioned body consists of a "rotation" and "movement 
magnitude." The rotation of the body to a view location is generated by the objective angle of 
rotation and the angle of rotation of a view location. Here, a rotation and an angle of rotation 
are expressed in procession of 3x3 by the processing for which 2x2 and three-dimension 
system of coordinates are used in the processing for which two-dimensional system of 
coordinates are used. Moreover, the movement magnitude of the body to a view location is 
generated by the objective location (coordinate value), the location (coordinate value) of a view 
location, and the angle of rotation of a view location. Here, an angle of rotation is expressed in 
procession of 3x3 like **** by the processing for which 2x2 and three-dimension system of 
coordinates are used in the processing for which two-dimensional system of coordinates are 
used. In addition, the objective angle of rotation based on actuation of a controller 22 and the 
angle of rotation of a view location are held as a table, respectively. Based on actuation of a 
controller 22, from the above-mentioned table, CPU1 reads the angle of rotation of a 
corresponding body or a view location, and it is used for it in order to calculate the rotation of a 
body [ as opposed to a view location for the read angle of rotation ], and movement magnitude. 

[0035] The polygon top-most-vertices address data on display area are called for as follows so 
that the above explanation may show. That is, according to actuation of a controller 22, an 
objective angle of rotation and a location, and a list are asked for the angle of rotation of a view 
location, and a location by CPU1 . Next, based on an objective angle of rotation and the angle 
of rotation of a view location, the rotation of the body to a view location is calculated by CPU1. 
And based on an objective location, the location of a view location, and an angle of rotation, 
the movement magnitude of the body to a view location is calculated by CPU1 . The rotation 
and movement magnitude data of these bodies are expressed with the matrix of 3x3 when 
three-dimension system of coordinates are used and processed, as already explained. 
[0036] The rotation and movement magnitude data of the above-mentioned body are given to 
the graphics data generation processor 3 with the absolute-coordinate data of a polygon. The 
graphical data generation processor 3 changes the absolute-coordinate data of a polygon into 
polygon top-most-vertices address data based on the rotation and movement magnitude data 
of the above-mentioned body. The above is processing until polygon top-most-vertices 
address data are obtained. 

[0037] The above-mentioned polygon top-most-vertices address data show the address on the 
display area of a buffer 1 1 . The drawing processing processor 10 sets up the range of the 
triangle shown with 3 or four polygon top-most-vertices address data, or a square 1 on the 
display area of a buffer 1 1 , and writes in the texture data corresponding to the range 
concerned. Generally this processing is called "A texture should stick" etc. On the screen of a 
television monitor 12, the body with which texture data were stuck on many polygons is 
displayed by this. 

[0038] The drawing instruction for drawing the usual two-dimensional image consists of top- 
most-vertices address data, texture address data, and brightness data that show the 
brightness of a texture to a color palette address-data list. Top-most-vertices address data are 
coordinate data with which the graphics data generation processor 3 carries out coordinate 
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transformation of the top-most-vertices coordinate data on the flat surface from CPU1, and 
obtains it based on the movement magnitude data from CPU1 among these data. Hereafter, it 
simplifies like "publishing a drawing instruction" and drawing processing is indicated. 
[0039] The speech processing processor 13 makes a sound source the ADPCM data which 
memorized the ADPCM data read from the record medium 30 to the buffer 14, and were 
memorized by this buffer 14. And the speech processing processor 13 reads ADPCM data with 
a clock with a frequency of 44.1kHz. and — and the speech processing processor 13 
processes conversion of a pitch, addition of a noise, setup of an envelope, setup of level, 
addition of RIBABU, etc. to the ADPCM data read from the buffer 14. When the voice data 
read from a record medium 30 is PCM data, this PCM data is changed into ADPCM data by 
CPU1. Moreover, processing by the program data to PCM data is directly performed on main 
memory 5. By being processed on main memory 5, further, the voice data encoded by the data 
of an ADPCM format is outputted from a loudspeaker 16 as voice, after various processings 
which the speech processing processor 13 was supplied and were mentioned above are 
performed. 

[0040] The record-medium drivers 19 are a hard disk drive, an optical disk drive, a flexible disk 
drive, a silicon disk drive, a cassette medium readout machine, etc. Record media 30 are a 
hard disk, an optical disk, a flexible disk, semiconductor memory, etc. From a record medium 
30, the record-medium driver 19 reads an image, voice, and game program data, and supplies 
the read data to a decoder 17. A decoder 17 supplies the data which performed error 
correction processing by ECC (Error Correction Code), and performed error correction 
processing to main memory 5 or the speech processing processor 13 to the playback data 
from the record-medium driver 19. 

[0041] Memory 21 consists of memory of a holder and a card mold. The memory of a card 
mold is for holding the various parameters of a game like holding the condition for example, at 
the termination time. A controller 22 consists of cross-joint key [ which consists of the left key 
L, the right key R, an upper key U, and a bottom key D J, left carbon button 22L and right 
carbon button 22R, start button 22a, select button 22b, 1st carbon button 22c, 2nd carbon 
button 22d, 3rd carbon button 22e, and 4th carbon button 22f. A cross-joint key gives the 
command with which a game player shows four directions to CPU1. Start button 22a is for a 
game player to direct initiation of the game program data loaded from a record medium 30 to 
CPU1 . Select button 22b is for a game player to direct the various selections about the game 
program data loaded to main memory 5 from a record medium 30 to CPU1 . In addition, left key 
22L, right key 22R, and the 1st - carbon button [ 4th /c / 22 /,d / 22 /,e / 22 /, and 22f ] function 
change with game program data loaded from a record medium 30. 

[0042] [Actuation] An electric power switch (not shown) is turned ON and a power source is 
supplied to a game system. If the record-medium driver 19 is loaded with the record medium 
30 at this time, CPU1 directs read-out of the game data from a record medium 30 to the 
record-medium driver 19 based on the operating system memorized by ROM6. Thereby, the 
record-medium driver 19 reads an image, voice, and game program data from a record 
medium 30. The image, voice, and game program data which were read are supplied to a 
decoder 17, and error correction processing is performed here. The image data to which error 
correction processing was performed in the decoder 17 is supplied to the elongation circuit 7 
through a bus 2, after elongation processing mentioned above is performed here, is supplied to 
the drawing processing processor 10, and is written in the non-display area of a buffer 1 1 by 
this drawing processing processor 10. 

[0043] The voice data with which error correction processing was performed in the decoder 17 
is supplied to main memory 5 or the speech processing processor 13, and is written in main 
memory 5 or a buffer 14. Moreover, the game program data with which error correction 
processing was performed in the decoder 17 are supplied to main memory 5, and are written in 
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this main memory 5. Henceforth, CPU1 advances a game based on the contents which a 
game player directs through a controller 22 in the game program data memorized by main 
memory 5 and a list. That is, CPU1 performs control of an image processing, control of speech 
processing, and control of internal processing suitably based on the contents of directions 
directed from a game player through a controller 22. Control of an image processing is supply 
to the graphics data generation processor 3 of the rotation and movement magnitude data 
which were mentioned above, or absolute-coordinate data, issue of the drawing instruction 
containing address data and brightness data on the display area of the buffer 1 1 for which the 
graphics data generation processor 3 asked, etc. Control of speech processing is assignment 
of issue of the voice output command to the speech processing processor 13, level, RIBABU, 
etc. Control of internal processing is an operation according to actuation of a controller 22 etc. 
[0044] B. The function which CPU1 shown in drawing 1 has ( draw ing 2 ) 
[0045] Drawin g 2 is the explanatory view showing the function which CPU1 shown in drawing 1 
has. CPU1 is read from the record medium 30 shown in drawing 1 , and has the function 
shown in drawing 2 by reading the program data memorized by main memory 5. The function 
of CPU 1 shown in this drawing 2 consists of information setting means 1e, 1f of decision 
means, 1g of drawing instruction issue means, 1h of variable-setting means, number 
acquisition means of coma 1i, migration and rotation acquisition means 1j, polygon 
information-management means 1k, and 1 m of guide information-management means as a 
result of button-grabbing detection means 1a, view location data setting means 1b, display- 
rectangle information extract means 1c, and 1 d of operation means. These means serve as a 
subject of control who explains in Item E - Item G, respectively. 

[0046] C. The display of an arrow head and a locus (they are drawing 4 C, D, G, and H to the 
drawing 3 list) 

[0047] Drawing 3 A for example, the explanatory view for explaining the method of a display of 
the throw guide which consists of the arrow head and locus on the screen which consists of 
480 pixels long and 640 pixels wide and drawing 3 B The explanatory view showing the 
absolute coordinate of the image of an arrow head and drawing 3 C are the explanatory views 
for explaining notionally the image deformation processing when setting up an arrow head on a 
three-dimension coordinate based on an absolute coordinate, and the movement magnitude 
and rotation data of the arrow head shown in drawing 3 B. Moreover, the explanatory view in 
which drawing 4 C shows an example of an arrow-head absolute coordinate and drawing 4 D 
The arrow-head absolute-coordinate data shown in drawing 4 C are based on movement 
magnitude and rotation data. Explanatory view and drawing 4 G which shows an example of 
the arrow-head address after conversion changed by t^e graphics data generation processor 3 
shown in drawing 1 The explanatory view showing an example of the arrow-head posterior part 
address after conversion which is equivalent to the tail of an arrow head among the arrow- 
head addresses after conversion shown in d rawin g 4 D, and drawing 4 H are the explanatory 
views showing an example of the address for locus generation obtained from the arrow-head 
posterior part address after conversion shown in drawing 4 G. 

[0048] Let it be the purpose to guide the remaining rotational frequencies of a throw object to 
the timing to which the throw object in game space used as the direction of a throw which a 
game player means carries out the throw of the throw-ed object, and a list intelligibly for a 
game player in this gestalt. This purpose is attained by displaying the locus Lo of the arrow 
head Na which shows the direction where a throw object carries out the throw of the throw-ed 
object, and this arrow head Na on the screen of a television monitor 12, as shown in drawing 4 
A. And the direction which an arrow head shows is in agreement in the direction of a throw of 
the throw-ed object which the posture of throw objects, such as a player displayed with the 
arrow head, shows. That is, the arrow head which shows the direction of a throw according to 
the posture of the throw object displayed every moment on the screen is displayed every 
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moment with a throw object. 

[0049] Moreover, an arrow head Na is displayed in order toward the direction shown by Orbit 
OR top and the arrow head. At this time, two address data a1 and a2 of the part of the tail of 
the arrow head Na by which it is indicated by current, and two address data b2 and b1 of the 
part of the tail of the arrow head Nb displayed before one are used, and one image is 
generated and displayed. This image is the locus image Lo used as a locus of an arrow head 
Na. As shown in this drawing 3 A, the locus image Lo is constituted by two triangles formed by 
tying the address data a1 of the part of the tail of an arrow head Na, and the address data b2 
of the part of the tail of an arrow head Nb, and tying the address data a2 of the part of the tail 
of an arrow head Na, and the address data b1 of the part of the tail of an arrow head Nb. 
[0050] And the rotational frequency of a throw object is further expressed by the color of an 
arrow head Na. For example, the color of the arrow head Na when there are few values which 
show a rotational frequency is set as purple, the color of an arrow head Na is set as warm 
color one by one as the value which shows a rotational frequency becomes large, and the 
color of the arrow head Na when the value which shows a rotational frequency is the largest is 
set as red. As for an arrow head, in the case of the shot put, a throw game is displayed in red 
from the beginning. It is because rotational frequencies in use are 0.5 rotations in a shot put 
game. Moreover, as for an arrow head, in the case of the discus throw, a throw game is 
displayed [ yellow and 2 rotation eye ] in red by 1 rotation eye, respectively. It is because 
rotational frequencies in use are two rotations in a discus throw game, moreover, a throw 
game — the case of the hammer throw — an arrow head — in 1 rotation eye, it is displayed 
[ blue and 3 rotation eye / green and 4 rotation eye / yellow and 5 rotation eye ] in red by 
purple and 2 rotation eye, respectively. Although rotational frequencies in use are four 
rotations in a hammer throw game, it is because it is considering as five rotations with this 
gestalt. In addition, on processing, based on the division value (below decimal point cut-off) 
acquired by 1d of operation means doing the division of the data Ah by 360 whenever [ throw 
azimuth ], the color of an arrow head is called for, when 1g of drawing instruction issue means 
refers to a table. A table consists of data in which the color palette address data or the color 
corresponding to many division values and the division value of these large number is shown, 
respectively. 

[0051] Moreover, in this gestalt, when the maximum above-mentioned rotational frequency is 
exceeded, it considers as failure. This mistake is made in the foul in a real game, 
[0052] The above throw guide displays are expressed as real time according to the posture of 
a throw object. Therefore, a game player can know the direction of a throw and the remaining 
rotational frequency when a throw object carries out the throw of the throw-ed object at 
present. Therefore, by the above-mentioned throw guide display, a game player can recognize 
the direction of a throw and the timing to mean of the throw-ed object which he means, can 
operate a controller 22 based on this recognition, and can carry out the throw of the throw-ed 
object to a throw object. That is, the throw game excellent in the user interface is realizable. 
Hereafter, the processing for carrying out the above-mentioned guide display to a detail is 
explained more. 

[0053] An arrow head is a configuration as shown for example, in drawi ng 3 A. And the 
absolute coordinate of this arrow head is the coordinate data of the angle of the quadrilateral 
surrounding the arrow head on the three-dimension flat surface containing the arrow head at 
the time of setting a core to "0", as shown in drawing 3 A. Moreover, this arrow-head absolute- 
coordinate data is data loaded to main memory 5 from the record medium 30. In the example . 
of the arrow-head absolute-coordinate data shown in this drawing 3 B and drawing 4 B (x1 , y1 , 
z1) - x2, and (y2, z2) -8, (0, 10), and (x3, y3, z3) - (8, 0, -10), and (x4, y4, z4) - (- it is 8, 0, 
and -10). [(8, 0 10), and] 

[0054] Drawin g 3 C shows notionally transform processing by the graphics data generation 
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processor 3. If the arrow-head absolute-coordinate data shown in drawing 3 R>3B, the 
movement magnitude mentioned above, and rotation data are given from CPU1, the graphics 
data generation processor 3 will set up an arrow head on a three-dimension coordinate, as 
shown in drawing 3 C. The location and angle of rotation of a camera shall be fixed to the 
location of explanation a throw object and a throw-ed object always appear for convenience. 
[0055] The address data of the top-most vertices of the quadrilateral surrounding the arrow 
head set up on the three-dimension coordinate are changed into the address data on the 
display area of a buffer 1 1 . The example of this arrow-head address after conversion is shown 
in drawing 4 D. The arrow-head address after conversion is the address data on the display 
area of buffer memory 1 1 , as shown in drawing 4 D. for example, the addresses a1 , a2, a3, 
and a4 on the display area of the buffer 1 1 of the angle of the quadrilateral surrounding the 
arrow head Na at present shown in drawing 3 A - respectively - (560, 320), and (544, 324) - 
it is [ and / (560 394) / (594 368) ]. moreover, the addresses b1 , b2, b3, and b4 on the display 
area of the buffer 1 1 of the angle of the quadrilateral which surrounds the arrow head Nb in 
front of one from this time - respectively - (424, 342), and (408, 346) - it is [ and / (424 416) / 
(458 390) ] (refer to drawin g 3 A and drawing 4 D). 

[0056] Next, the locus image Lo is explained. It explains as that whose arrow head which the 
arrow head Na was displayed at present, and the arrow head Nb was displayed before 
predetermined unit time amount, and was displayed in the past is only an arrow head Nb. 
[0057] As shown in drawing 3 A, when the arrow head Na is displayed, the arrow-head 
address data after conversion of the arrow head Na currently displayed at present as shown in 
drawing 4 D, and the address data after conversion of the arrow head Nb currently displayed 
from this time at the time before one are memorized by main memory 5. On the other hand, as 
shown in drawin g 4 G, only the address which is equivalent to the tail of an arrow head among 
the arrow-head addresses after conversion shown in drawing 4 D is memorized by main 
memory 5 as after [ conversion ] arrow-head posterior part address data. As it turns out that 
drawing 3 A is referred to, the addresses for a tail of the arrow head Nb displayed the arrow 
head Na currently displayed at present and one frame ago are a1, a2, and b1 and b2, 
respectively. And these values are (560, 320), and (544 324) (424 342) (408, 346) as shown in 
the lower part of this drawing 3 A. These values are memorized as the after [ conversion ] 
arrow-head posterior part address in other area of main memory 5 as shown in drawing 4 
R>4G. 

[0058] And as address data for locus generation, after the arrow-head posterior part address 
data after both conversion of arrow heads Na and Nb are memorized by main memory 5, they 
are supplied to the drawing processing processor 10, as shown in drawing 4 H. The drawing 
processing processor 10 will write in the texture data of an arrow head as locus image data on 
the display area of a buffer 1 1 based on these address data, if the drawing instruction 
containing the above-mentioned address data for locus generation is received. Thereby, the 
locus image Lo is displayed on the screen so that a slash may be attached and shown in 
drawing 3 A. This locus image Lo appears visual just like the locus of an arrow head Na. And 
the orbit OR of an arrow head is visually expressed by giving a sequential indication of an 
arrow head and the locus. 

[0059] Since the number of the arrow heads displayed on this time and the past is two and the 
locus image Lo displayed also serves as a large number in this example when this number is a 
large number although the number of the locus images Lo displayed is one, the die length of 
the locus image Lo displayed on the arrow head currently displayed on the screen by following 
becomes long. 

[0060] If the orbit OR of an arrow head is expressed by the display of the locus image Lo, 
since the location where an arrow head is displayed beforehand understands a game player, 
only in the part, its response to the direction of a throw shown by the arrow head will improve. 
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That is, the direction where an arrow head is displayed on the orbit OR currently expressed 
can predict the display position of an arrow head rather than an arrow head is displayed on the 
place which does not have anything one by one, and an actuation reaction when the arrow 
head which should carry out a throw to a throw object by this is displayed can be raised. 
[0061] Next, the color of an arrow head Na is explained. As already explained, with this gestalt, 
the color of an arrow head Na is changed according to rotation of a throw object. This was 
already explained. Usually, cold color is used in order to express a thing small like the lowness 
of temperature. Moreover, warm color is used in order to express the large thing like the height 
of temperature. In this gestalt, the color of an arrow head Na is changed into warm color from 
cold color one by one according to a rotational frequency increasing. Therefore, a game player 
can recognize the remaining rotational frequencies. In other words, a game player can 
recognize the timing which carries out the throw of the throw-ed object to the throw object in 
game space. Moreover, red is usually used as a color expressing "risk", a "limitation", etc. 
Therefore, if the color of an arrow head is brought close to red as a rotational frequency rises, 
a game player can recognize certainly that the remaining rotational frequencies decrease. 
[0062] D. The example of image display ( drawin g 5 and drawing 6 ) 
[0063] Drawing 5 A - drawing 5 D is the explanatory view showing the example of a screen 
display in a hammer throw game. The player Ma in game space extracts four examples of a 
screen display in many a series of frames after starting the actuation for throwing Hammer Ba 
until it finishes throwing Hammer Ba, and shows serially this drawing 5 A - drawing 5 D. Serial 
sequence is drawing 5 A, drawing 5 B, drawing 5 C, and drawing 5 D. The example of a 
screen display at the time of drawing 5 D throwing Hammer Ba for the example of a screen 
display which is performing rotation actuation just before d rawing 5 C throws Hammer Ba for 
the example of a screen display at the time of starting rotation actuation for drawing 5 B 
throwing Hammer Ba for the example of a screen display at the time of starting actuation for 
drawing 5 A throwing Hammer Ba is shown. In addition, a sign gives a sign only to drawing 5 B 
for convenience. Moreover, each example of a screen display is chosen from a full screen 
when a multiple-times game is performed. 

[0064] One screen consists of a window W for displaying the image for a display as a result of 
a player's besides a background image Ma, the image Ba of a hammer, the image Na of an 
arrow head, and the locus image Lo, and a guide image Gi for an include-angle display as 
shown in drawing 5 B. Moreover, Lines LL and LR are displayed into a background image. The 
alphabetic character (this example 1 P:1 person) which shows the number of game players is 
displayed on the upper part of the left end part of Window W, the bar graph which shows throw 
energy is displayed on that lower part, and the alphabetic character (this example PLAYER1) 
which shows the how many persons' game player it is is further displayed on that lower part. 
Moreover, the alphabetic character of "1ST", "2ND", and "3RD" is displayed in the center of 
Window W, respectively. These are "the 1st time", "the 2nd time", and "the 3rd semantics", 
respectively. And the alphabetic character which shows flight distance or foul is displayed on 
the right-hand of the alphabetic character of the above "1 ST", "2ND", and "3RD." It is shown by 
drawing 5 A that the flight distance in the 1 st throw is [ the flight distance in "59.33M" (59m 
33cm is meant) and the 2nd throw ] "68.39M" (68m 39cm is meant). In addition, "x" shown in 
the right-hand side of the alphabetic character which shows the flight distance of "1ST", and 
"O" shown in the right-hand side of the alphabetic character which shows the flight distance of 
"2ND" to a list show that the flight distance in "2ND" is an effective value rather than the flight 
distance in "1ST." Moreover, in drawing 5 B, it is shown by the display of "FOUL x" that the 1 st 
throw is failure, i.e., foul. 

[0065] Moreover, it is displayed that it becomes small, so that the locus image Lo is so large 
that it is close to an arrow head and it is far as shown in drawin g 5 B. 
[0066] E. Control action by the main routine ( drawin g 7 - drawing 10 ) 
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[0067] Drawing 6 - drawing 9 are the flow charts for explaining the control action by the main 
routine of a throw game. A throw game says that a throw-ed object carries out a throw into 
game space with the throw object in game space according to actuation of the controller 22 by 
the game player. As a throwing event, game, for example, the shot put, that rotation stripes 
carry out [ a throw object ] the throw of the **** throw object, the discus throw, and the hammer 
throw are mainly known. Therefore, in the case of a shot put game, the throw game shown in 
drawing 6 - drawing 9 sets. Read a "throw object" with a "player", read a "throw-ed object" with 
a "cannonball", change, and, in the case of a discus throw game, it sets. A "throw object" is 
read with a "player", a "throw-ed object" is read with a "disk", and it changes, and in the case of 
a hammer throw game, a "throw object" shall be read with a "player", a "throw-ed object" shall 
be read with a "hammer", and it shall change to it. 

[0068] In addition, it is the control action by the operating system memorized by ROM6 which 
showed only step S1 to drawing 1 . Other steps are the control action by the game program 
data read from the record medium 30. Moreover, the subject of control by game program data 
is each means as a function of CPU1 shown in drawing 2 , as already explained. 
[0069] At step S1, the record-medium driver 19 readls an image, voice, and game program 
data from a record medium 30 with the instruction of an operating system. Program data are 
memorized by main memory 5 among the read data. Thereby, CPU1 has the function shown in 
drawing 2 . In addition, at this time, an image, i.e., texture data, shall be memorized in the non- 
display area of the buffer 11 of the drawing processing processor 10, and a texture number 
shall be assigned, respectively. Moreover, voice data shall be memorized by the buffer 14 of 
the speech processing processor 13, and voice number data shall be assigned, respectively. 
Usually, although all images and voice data are not held in step S1 at buffers 1 1 and 14, all 
images and voice data consider as the thing of explanation loaded in step S1 for convenience. 
At step S2, it judges whether it is the no on which start button 22a of a controller 22 was 
pushed, and if button-grabbing detection means 1a is "YES", it will shift to step S3. 
[0070] At step S3, 1g of drawing instruction issue means publishes the drawing instruction in 
which drawing of a selection image is shown to the drawing processing processor 10 shown in 
drawing 1 . The drawing processing processor 10 develops the image data of a selection 
image on the screen of a buffer 1 1 based on the above-mentioned drawing instruction. 
Thereby, a selection image is displayed on the screen of a television monitor 12. In step S4, it 
judges whether start button 22a of a controller 22 was pushed, and if button-grabbing means 
1a is "YES", it will shift to step S5. 

[0071] CPU1 sets to the selected game at step S5. Here, with reference to the selection image 
with which the game player was displayed [ "it is selected" and ] at step S3, a game is chosen 
using a cross-joint key and it means pushing start button 22a next. Moreover, the character in 
other, for example, waging war, mold fighting game [ game / itself ] etc. is included with a 
"game" here. In short, it is the selection matter before a game is actually started. In this step 
S5, it considers as the thing of explanation as which the throw game was chosen for 
convenience. At step S6, 1g of drawing instruction issue means publishes the drawing 
instruction in which drawing of the initial image of the selected game is shown to the drawing 
processing processor 10. Thereby, the drawing processing processor 10 writes in the image 
data of an initial image on the display area of a buffer 1 1 . Thereby, an initial image is displayed 
on the screen of a television monitor 12. 

[0072] At step S7, 1h of variable setting means resets the flag and variable which are held to 
main memory 5, respectively. At step S8, it judges whether 1st carbon button 22c was pushed, 
if it is "YES", it will shift to step S9, and if button-grabbing detection means 1a is "NO", it will 
shift to step S1 1 . Actuation of 1 st carbon button 22c is for controlling the rotational speed of 
the throw object in game space. 

[0073] In step S9, 1d of operation means adds the reference speed data s to the speed data 
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Sd at the time of a rise. 

[0074] At step S10, number acquisition means of coma 1i asks for the number data fd of coma 
according to the value of the speed data Sd. This number data fd of coma is called the number 
data of conversion coma. The number data fd of conversion coma are called for by referring to 
a table. A table consists of much speed data Sd and number data of coma of a large number 
registered about the speed data Sd of these large number, respectively, and is loaded to main 
memory 5 from a record medium 30. In addition, you may make it ask for the number of coma 
by performing a predetermined operation using the speed data Sd. 

[0075] At step S1 1 , 1d of operation means subtracts the reference speed data m from the 
speed data Sd at the time of descent. At step S12, if the value of the speed data Sd judges 
whether it is minus and is "YES", it will shift to step S13, and if 1 f of decision means is "NO", 
they will shift to step S10. 

[0076] At step S13, 1h of variable setting means substitutes "0" for the speed data Sd. When 
button-grabbing detection means 1a judges whether 1st carbon button 22c was pushed at the 
above-mentioned step S8 and it judges that 1st carbon button 22c is pushed When it is judged 
as that on which shift to step S9, the speed data Sd are made to increase, and 1st carbon 
button 22c is not pushed It is for setting up the value of the speed data Sd according to the 
count of press of 1 st carbon button 22c per unit time amount by the game player to shift to step 
S1 1 and to decrease the speed data Sd. That is, if there are many counts by which a game 
player pushes 1st carbon button 22c into unit time amount, it will go up, the rotational speed, 
i.e., the throw energy, of a throw object in game space. On the other hand, if the count by 
which a game player pushes 1st carbon button 22c into unit time amount is low, it will descend, 
the rotational speed, i.e., the throw energy, of a throw object in game space. Although not 
shown as a step in the flow chart, the display of the above-mentioned throw energy is 
expressed by change of a bar graph shown in drawing 5 A - drawing 5 D. 
[0077] At step S14, 1d of operation means adds the number data fd of conversion coma to the 
number data FD of coma. At step S1 5, number acquisition means of coma 1i reads Data Ah 
from the table TBL currently held at main memory 5 whenever [ corresponding to the number 
data FD of coma called for in step S14 / throw azimuth ]. Here, Table TBL consists of data Ah 
whenever [ throw azimuth / of a large number registered, respectively about much number 
data FD of coma, and the number data FD of coma of these large number ] as shown in 
drawing 4 A. 

[0078] At step S16, 1h of variable setting means reads the movement magnitude data 
according to a value and rotation data of the address data on the main memory 5 of the 
absolute-coordinate data of the polygon of a throw object, and the number data FD of coma 
from a table, the above-mentioned movement magnitude data are substituted for the 
movement magnitude variable MO, and the above-mentioned rotation data are substituted for 
the rotation variable RO for the above-mentioned address data at the address variable ADD, 
respectively. Here, rotation data are obtained by the above-mentioned address data and the 
movement magnitude data list by referring to a table. This table becomes the address data of 
the number of coma from the minimum value to maximum, and a large number registered 
according to the value of these numbers of coma, respectively, and a movement magnitude 
data list from rotation data. 

[0079] Polygon image display processing is performed at step S100. This polygon image 
display routine S100 is explained in full detail behind. Throw guide display processing is 
performed at step S200. This throw guide display routine S200 is explained in full detail 
behind. 

[0080] At step S17, it judges whether it is below the value of the minimum value data Ahmin of 
whenever [ throw azimuth ], whenever [ throw azimuth ], if the value of Data Ah is "YES", it will 
shift to step S18, and if 1f of decision means is "NO", they will shift to step S22. Here, the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran___web_cgLejje 10/20/2005 



JP,10-052572,A [MEANS] 



Page 12 of 17 



minimum value data Ahmin of whenever [ throw vectorial angle ] are the smallest include angle 
and an include angle to which a throw-ed object falls in un-effective area with allowances, as 
shown in drawing 4 A. Here, un-effective area is area out of range shown among Lines LL and 
LR as shown in drawing 4 B, drawing .5 A - drawing_5 D, respectively. 

[0081] By the shot put, the maximum engine speed at the time of the throw for which it opts in 
this gestalt is become to "2" by "0.5" and the discus throw, and has become "5" in the hammer 
throw. Then, in this gestalt, the maximum of the number of coma is decided according to the 
above-mentioned maximum engine speed. For example, if the value of the number of the 
maximum coma shall be set as "240" for the rotational frequency set up by ****** by 4 times, 
the value of the number of the maximum coma in the game whose rotational frequency is 2 
times will be set to "120." Moreover, in the above-mentioned track and field, "failure" means 
"foul." 

[0082] In step S17, when 1f of decision means judges it as "NO", it shifts to step S18 and 
result information setting means 1e supplies the alphabetic data in which "FOUL x" is shown to 
the drawing processing processor 10 at this step S18. Thereby, as shown in drawing 5 B, the 
alphabetic character which shows "FOUL x" is displayed on the central part of Window W as 
an image. At step S300, throw object image display processing for failure is performed. This 
throw object image display routine S300 for failure consists of processing performed at setting 
processing and step S100 which are performed at step S32 mentioned later. On the screen, a 
motion of the throw object at the time of failure is expressed, for example like a throw object 
collapsing. 

[0083] At step S19, it judges whether which carbon button was pushed by the existence of the 
data which 1f of decision means shows the carbon button pushed from button-grabbing 
detection means 1a, if it is "YES", it will shift to step S20, and if it is "NO", it will shift to step 
S300 again. At step S20, 1d of operation means adds "1" to the count data Th of a throw. 
[0084] At step S21 , it judges whether the count data Th of a throw are larger than the 
maximum Thmax of the count data of a throw, if it is "YES", it will shift to step S3 again, and if 
1f of decision means is "NO", they will shift to step S8 again. At step S22, it judges whether 
2nd carbon button 22d was pushed, if it is "YES", it will shift to step S23, and if button-grabbing 
detection means 1a is "NO", it will shift to step S8 again. Here, throw timing is determined as 
the throw vertical include-angle data Av of a throw-ed object 2nd carbon button 22d. With this 
gestalt, while 2nd carbon button 22d is pushed, the sequential increment of the value of the 
throw vertical include-angle data Av is carried out. In addition, the value of the above- 
mentioned throw vertical include-angle data Av is displayed on real time with Guide Gi, as 
shown in drawing 5 A - drawing 5 D. 

[0085] At step S23, 1d of operation means adds the criteria include-angle data z to the throw 
vertical include-angle data Av. At step S24, it judges whether it is larger than the value of the 
maximum data Avmax of the throw vertical include-angle data Av, if the value of the throw 
vertical include-angle data Av is "YES", it will shift to step S25, and if 1 f of decision means is 
"NO", they will shift to step S26. 

[0086] At step S25, 1h of variable setting means substitutes the maximum data Avmax of the 
throw vertical include-angle data Av for the throw vertical include-angle data Av. At step S26, it 
judges whether 2nd carbon button 22d was detached, if it is "YES", it will shift to step S27, and 
if button-grabbing detection means 1a is "NO", it will shift to step S23 again. When 2nd carbon 
button 22d is detached, the throw of the throw-ed object is carried out with the throw object in 
game space with the value of the throw vertical include-angle data Av at the time. 
[0087] At step S27, 1 h of variable setting means initializes the rate vector data of a throw-ed 
object based on Data Ah and the value of the throw vertical include-angle data Av the value of 
the speed data Sd, and whenever [ throw azimuth ]. Here, rate vector data shows the location 
on a three-dimension coordinate, and consists of x, and (y, z). Here, "initialization" means 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 10/20/2005 



JP,10-052572,A [MEANS] 



Page 13 of 17 



setting up the rate vector data decided by the three above-mentioned values. At step S28, 1d 
of operation means adds gravitational acceleration vector data to the rate vector data initialized 
at step S27. Here, gravitational acceleration vector data is a constant for changing the location 
on the three-dimension coordinate which the above-mentioned rate vector data shows (x y, z). 
[0088] At step S29, 1d of operation means adds rate vector data (x y, z) to the location data (x 
y, z) of a non-throw object. Here, the location data of a non-throw object show the location of 
the throw-ed object on a three-dimension coordinate, and consist of x, and (y, z). At step S30, 
if the height of a throw-ed object judges whether it is "0" and is "YES", it will shift to step S31 , 
and if 1 f of decision means is "NO", they will shift to step S32. Here, height means the height 
on the screen of the throw-ed object for every frame. 

[0089] At step S31 , 1 h of variable setting means sets the height of a throw-ed object to "0." 
step S32 - 1h of variable setting means - the above-mentioned movement magnitude data 
are substituted for the movement magnitude variable MO, and the above-mentioned rotation 
data are substituted for the address variable ADD for the address data on the main memory 5 
of the absolute-coordinate data of the polygon of a throw-ed object at the rotation variable RO, 
respectively. Here, rotation data are obtained by the above-mentioned movement magnitude 
data list by referring to a table. This table becomes the movement magnitude data list of a 
large number registered according to the value of the location data of the throw-ed object from 
the minimum value to maximum, and these location data, respectively from rotation data. Of 
course, based on the above-mentioned location data, you may ask for the above-mentioned 
movement magnitude data and rotation data by the operation at any time. 
[0090] Polygon image display processing is performed at step S100. At step S400, after [ a 
throw ] throw object image display processing is performed. This throw object image display 
routine S400 is a routine which consists of processing performed at the processing performed 
at step S32, and step S100. The motion after a throw object carries out the throw of the throw- 
ed object on the screen is expressed. 

[0091] At step S33, 1d of operation means finds flight distance. And result information setting 
means 1e supplies the alphabetic data in which flight distance is shown to the drawing 
processing processor 10. At step S34, 1g of drawing instruction issue means supplies the 
drawing instruction in which the display of the image for a result display is shown to the 
drawing processing processor 10. On the screen of a television monitor 12, the alphabetic 
character which shows the flight distance of a throw-ed object is displayed on the central part 
of the window W shown in drawing 5 A - drawing 5 D as an image by this. 
[0092] At step S35, based on the existence of the data which 1f of decision means shows the 
manual operation button from button-grabbing detection means 1a, it judges whether which 
carbon button was pushed, and if it is "YES", it will shift to step S36. At step S36, 1g of drawing 
instruction issue means publishes the drawing instruction in which drawing of the image at the 
time of a success is shown to the drawing processing processor 10. Thereby, the drawing 
instruction processor 10 writes in the image data at the time of a success on the display area 
of a buffer 1 1 . Therefore, the image at the time of a success is displayed on the screen of a 
television monitor 12. Here, the image at the time of a success is an image of alphabetic 
characters, such as "GOOD", etc., for example, it is displayed on the central part of the window 
W shown in drawing 5 A - drawin g 5 D. 

[0093] At step S500, throw object image display processing is performed at the time of a 
success. The throw object image display routine S500 is a routine which consists of 
processing performed at the processing performed at step S32, and step S100 at the time of 
this success. On the screen, a motion of the throw object at the time of a success is expressed 
like a throw object flying and being over, for example. Replay image display processing is 
performed at step S600. The actuation information on the controller 22 according [ this replay 
image display processing ] to a game player is used. That is, the actuation information on the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgLejje 10/20/2005 



JP,10-052572,A [MEANS] 



Page 14 of 17 



controller 22 by the game player is memorized in detail by main memory 5. And in this replay 
image display processing, sequential processing is performed based on the above-mentioned 
actuation information. Thereby, the image display condition based on the actuation which the 
game player performed is reproducible. 

[0094] At step S37, it judges whether which carbon button was pushed by the existence of the 
data which 1f of decision means shows the contents of actuation from button-grabbing 
detection means 1a, and if it is "YES", it will shift to step S20 again. 
[0095] F. Control action by the polygon image display routine S100 ( drawing 1 1 ) 
[0096] Drawing 10 is a flow chart for explaining the control action by the polygon image display 
routine S100. By this polygon image display routine S100, polygon display processing of a 
throw object or a throw-ed object is performed. One throw object and throw-ed object consist 
of many polygons. As shown in drawing 4 R>4E, the polygon is memorized by main memory 5 
as absolute-coordinate data (x y, z) of much polygon top-most vertices. And these absolute- 
coordinate data (x y, z) are changed into the polygon address data after conversion on the 
two-dimensional flat surface shown in drawing 4 F (x y) by the graphics data generation 
processor 3 based on the movement magnitude data and rotation data which were mentioned 
above. The polygon address data after conversion (x y) shown in this drawing 4 F are supplied 
to the drawing processing processor 10 as a drawing instruction with texture address data and 
color palette address data. The drawing processing processor 10 writes in texture data on the 
display area of a buffer 1 1 based on the above-mentioned polygon address data after 
conversion based on a drawing instruction. Thereby, on the screen of a television monitor 12, 
the throw object and throw-ed object which consist of many polygons are displayed. 
[0097] At step S101 , polygon information management means 1k reads the absolute- 
coordinate data (x y, z) of the top-most vertices of the polygon on the main memory 5 which 
the value of the address variable ADD shows from main memory 5. At step S102, polygon 
information management means 1k supplies the data of the absolute coordinate of the top- 
most vertices of a polygon, the movement magnitude substituted for the movement magnitude 
variable MO, the rotation substituted for the rotation variable RO, the vector of a beam of light, 
and the normal of a polygon to the graphics data generation processor 3, respectively, the 
graphics data generation processor 3 — each above-mentioned data — being based — the 
polygon address data after conversion (x y) — and it asks for brightness data, respectively and 
these data are supplied to polygon information management means 1k, respectively. At step 
S103, polygon information management means 1k writes the after [ conversion ] polygon 
address data (x y) and brightness data from the graphics data generation processor 3 in main 
memory 5, respectively. 

[0098] At step S104, it judges whether all the absolute-coordinate data of the top-most vertices 
of a polygon were changed into the polygon address data after conversion, if it is "YES", it will 
shift to step S105, and if 1f of decision means is "NO", they will shift to step S102 again. At 
step S105, 1g of drawing instruction issue means reads after [ conversion ] address data (x y), 
and brightness data from main memory 5, and they supply after [ the conversion concerned ] 
address data (x y), and brightness data to the drawing processing processor 10 as a drawing 
instruction with texture address data and color palette address data. Thereby, the drawing 
processing processor 10 writes in the texture data of a throw object on the display area of a 
buffer 1 1 based on the above-mentioned address data after conversion (x y). Therefore, on the 
screen of a television monitor 12, image data, such as a throw object which consists of many 
polygons, and a throw-ed object, is displayed. 

[0099] At step S106, it judges whether all data were transmitted, if it is "YES", it will escape 
from this polygon image display routine S100, and if 1f of decision means is "NO", they will 
shift to step S105 again. 

[0100] G. Control action by the throw guide display routine S200 ( drawin g 12 - drawing 14 ) 
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[0101] Drawing 11 - drawing 13 are the flow charts for explaining the control action by the 
throw guide display routine. A throw guide consists of an image of an arrow head, and a locus 
image in which the locus of this arrow head is shown. 

[0102] At step S201 , 1 m of guide information management means reads the absolute- 
coordinate data of the top-most vertices of the quadrilateral surrounding an arrow head from 
main memory 5. At step S202, migration and rotation acquisition means 1j obtain the 
movement magnitude data and rotation data on the three-dimension coordinate of the 
quadrilateral surrounding an arrow head according to the distance data from the center of 
rotation O indicated to be the value of Data Ah to drawing 3 A whenever [ throw azimuth ]. 
Here, the above-mentioned distance data are a fixed value. 

[0103] At step S203, 1m of guide information management means supplies the absolute- 
coordinate data, movement magnitude data, and rotation data of an arrow head to the graphics 
data generation processor 3. Thereby, the graphics data generation processor 3 changes the 
absolute-coordinate data of an arrow head on a three-dimension coordinate based on 
movement magnitude data and rotation data, from the coordinate data obtained by this 
conversion, obtains the address data after conversion on two-dimensional (x y), and supplies 
the address data after this conversion (x y) to 1m of guide information management means. At 
step S204, 1 m of guide information management means writes the address data after 
conversion from the graphics data generation processor 3 (x y) in main memory 5. 
[0104] At step S205, 1g of drawing instruction issue means reads the address data after 
conversion (x y) from main memory 5, and they supply the address data after the conversion 
concerned (x y) to the drawing processing processor 10 as a drawing instruction with texture 
address data and color palette address data. In addition, 1g of drawing instruction issue means 
is acquired based on the operation value to which 1d of operation means carries out the color 
palette address data for displaying an arrow head by the color according to an engine speed. 
An operation value is calculated here by doing the division of the data Ah by 360 (degree) 
whenever [ throw azimuth ]. Thereby, the drawing processing processor 10 writes in the 
texture data of an arrow head on the display area of a buffer 1 1 by the color specified by the 
color palette based on the address data after conversion (x y). In addition, the decision of a 
color is made by reference of a table. A table consists of the data or color palette address data 
for specifying the color registered, respectively about the division values and these 
multiplication values from the minimum value calculated by 1d of operation means to 
maximum. 

[0105] At step S206, if the value of an address pointer P judges whether it is start-address 
Pstart and is "YES", it will shift to step S207, and if 1 f of decision means is "NO", they will shift 
to step S209. Here, Pstart is a start address in the area where the address data after 
conversion are memorized. At step S207, 1d of operation means adds the number k of base 
addresses to an address pointer P. Here, the value of the number k of base addresses is 
capacity value required to memorize two address data. 

[0106] At step S208, 1m of guide information management means memorizes the address 
data after conversion of the flat surface corresponding to the tail of an arrow head (x y) in the 
area which the value of the address pointer P on main memory 5 shows. And it escapes from 
this throw guide display routine S200. At step S209, it judges whether the value which an 
address pointer P shows is smaller than the value which the subtraction result of having 
reduced the number k of base addresses indicates to be start-address Pstart from an addition 
result with the number nmax of the maximum storage of the address data after conversion, if 
1d of operation means is "YES", they will shift to step S210, and if it is "NO", it will shift to step 
S211. Here, the smallest unit of the number nmax of the maximum storage of the address data 
after conversion is k. Moreover, by applying a limiter to the value of an address pointer P, 
processing in this step S209 is performed in order to make into radii the form of the locus 
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displayed with many locus images Lo. When a limiter is not applied to the value of the above- 
mentioned address pointer P by this processing, the form of the locus displayed with many 
locus images Lo will become a circle. 

[0107] At step S210, 1d of operation means adds the number k of base addresses to an 
address pointer P. At step S21 1 , the value of an address pointer P is assigned to the back 
address AD. 

[0108] At step S212, 1m of guide information management means assigns a value only with 
less "k" than the value of an address pointer P to the front address ad. Here, the relation 
between the value which the back address AD shows, and the value which the front address 
ad shows is as being shown below. 

AD<ad [0109] At step S213, it memorizes in the area where the value of the back address AD 
on main memory 5 shows the address data after conversion (x y) with which 1m of guide 
information management means is memorized in the area which the value of the front address 
ad on main memory 5 shows. At step S214, 1d of operation means subtracts the number k of 
base addresses from the front address ad. 

[01 10] At step S215, 1d of operation means subtracts the number k of base addresses from 
the back address AD. At step S216, it judges whether it is below the value that the addition 
result of having added the number k of base addresses to start-address Pstart shows, if the 
value which the front address ad shows is "YES", it will shift to step S217, and if 1f of decision 
means is "NO", they will shift to step S213 again. 

[01 1 1] In a main memory 5 top, the processing to the above-mentioned step S209 - step S216 
is processing which moves the address data after conversion corresponding to the tail of an 
arrow head (x y) to the area corresponding to the address of a big value one by one, and, so to 
speak, is processing as a shift register. An address pointer P is substituted for the back 
address AD in step S21 1 , and only k substitutes little data for the front address ad in step S21 3 
for memorizing in the area where the value of the back address AD shows the address data 
after conversion (x y) memorized in the area which the value of the front address ad shows in 
step S212 from an address pointer P. That is, so to speak, this processing is processing as a 
shift register. Moreover, in step S214, the number k of base addresses is subtracted from the 
back address AD. In step S215, the number k of base addresses is subtracted from the front 
address ad. That the value which the front address ad shows in step S216 has judged whether 
it is below the value that the addition result of having added the number k of base addresses to 
start-address Pstart shows It is forjudging whether there is any area which memorizes the 
address data after conversion (x y) memorized to the front address ad. That is, it is because 
there will be no storage area corresponding to the back address AD that the value of the front 
address ad turns into below the value that the above-mentioned addition result shows. 
[01 12] At step S217, 1m of guide information management means memorizes in the area 
where the back address AD of main memory 5 shows the address data after conversion of the 
top-most vertices of the flat surface corresponding to the tail of an arrow head (x y). 
[01 13] At step S218, 1h of variable setting means substitutes the addition result of start- 
address Pstart and the number k of base addresses for the 1st address AD 1. At step S219, 1h 
of variable setting means substitutes the addition result of start-address Pstart and double 2k 
of the number of base addresses for the 2nd address AD 2. 

[01 14] At step S220, 1 m of guide information management means reads the address data after 
conversion on the main memory 5 which the 1st and 2nd address AD1 and AD2 shows (x y), 
and they supply the address data after the conversion concerned (x y) to the drawing 
processing processor 10 as a drawing instruction with texture address data and color palette 
data. The data memorized here in the area on the main memory 5 which the 1st address AD 1 
shows are the after [ conversion ] address data equivalent to the tail of the arrow head 
currently displayed on this time. Moreover, the data memorized in the area on the main 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/20/2005 



JP,10-052572,A [MEANS] 



Page 17 of 17 



memory 5 which the 2nd address AD 2 shows are the after [ conversion ] address data 
equivalent to the tail of the arrow head with which only 1 unit period was before displayed 
rather than this time. That is, the address data after conversion equivalent to the tail of the 
arrow head with which only 1 unit period was before displayed from this time and this time (x y) 
are supplied to the drawing processing processor 10 as address data of one image. Therefore, 
the drawing processing processor 10 writes in the texture data of an arrow head as texture 
data of the locus image Lo on the display area of a buffer 1 1 based on the address data after 
[ of above-mentioned four ] conversion (x y). The color of the locus image Lo at this time is the 
same as the color of the arrow head Na currently displayed at present. At step S221 , 1d of 
operation means adds the number k of base addresses to the 1st address AD 1 . 
[01 1 5] At step S222, operation means 1 D adds the number k of base addresses to the 2nd 
address AD 2. At step S223, it judges whether it is beyond the value of an address pointer P, if 
the value of the 1st address AD 1 is "YES", it will escape from this throw guide display routine 
S200, and if 1 f of decision means is "NO", they will shift to step S220 again. 
[01 16] The processing to the above-mentioned step S217 - step S223 is processing for 
supplying the address data after conversion (x y) memorized by main memory 5 to the drawing 
processing processor 10 as address data of 2 every area and the top-most vertices of one 
quadrilateral. In step S218, the addition result of start-address Pstart and the number k of base 
addresses is substituted for the 1st address AD 1 . Having substituted the addition result of 
start-address Pstart and double 2k of the number of base addresses for the 2nd address AD 2 
in step S219 It is for supplying the address data after conversion equivalent to the tail of one 
arrow head (x y), and the address data after conversion equivalent to the tail of the arrow head 
displayed before one rather than the above-mentioned arrow head (x y) to the drawing 
processing processor 10 as after [ conversion ] address data of one image. 
[01 17] Moreover, in step S221 , the number k of base addresses is added to the 1st address 
AD 1 . In step S222, the number k of base addresses is added to the 2nd address AD 2. That 
the value which the 1st address AD 1 shows in step S223 has judged whether it is more than 
the address pointer P It is forjudging whether there are any address data after conversion (x y) 
corresponding to the 2nd address AD 2 used as the address data after conversion (x y) 
memorized to the 1st address AD 1 and a pair. That is, it is because there will be no address 
data after conversion corresponding to the 2nd address AD 2 that the value which the 1st 
address AD 1 shows becomes beyond the value which an address pointer P shows. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the game structure-of-a-system Fig. showing the gestalt of 1 operation of this 
invention. 

[Drawing 2] It is the functional block diagram showing the function which CPU1 shown in 
drawing 1 has. 

[Drawing 3 ] It is an explanatory view for explaining an arrow head and a locus. 

[ drawing 3 A] It is the explanatory view showing the relation between an orbit and an arrow 

head, and an example of a locus. 

[ drawing 3 B] It is the explanatory view showing an example of the absolute coordinate of an 
arrow head. 

[ drawing 3 C] It is an explanatory view for explaining the concept at the time of carrying out a 
false three-dimensional display from the absolute coordinate of an arrow head, 
[Drawin g 4] It is the explanatory view showing the condition of the image information on a table 
and main memory. 

[ drawing 4 A] It is the explanatory view showing the table which consists of arrow-head 
include-angle data corresponding to the number of coma, and this. 

[ drawing 4 B] It is the explanatory view showing the minimum value of data whenever [ throw 
field and throw azimuth ]. 

[ drawing 4 C] It is the explanatory view showing an example of an arrow-head absolute 
coordinate. 

[ drawing 4 D] It is the explanatory view showing an example of the arrow-head address after 

conversion changed from the absolute coordinate shown in drawing 3 C. 

[ drawing 4 E] It is the explanatory view showing an example of a polygon absolute coordinate. 

[ drawin g 4 F] It is the explanatory view showing an example of the polygon address after 

conversion changed from the absolute coordinate shown in drawing 3 E. 

[ drawing 4 G] It is the explanatory view showing an example of the posterior part address of 

Uchi of the arrow-head address after conversion shown in drawing 3 D. 

[ drawing 4 H] It is the explanatory view showing the address for locus generation obtained 

from the arrow-head posterior part address after [ of four ] conversion shown in drawing 3 G. 

[Drawing 5] It is the explanatory view showing the example of a screen display of a hammer 

throw game as a gestalt of 1 operation. 

[Drawing 6] It is a flow chart for explaining the control action by the main routine of a game 
program. 

[ Drawin g 7] It is a flow chart for explaining the control action by the main routine of a game 
program. 

[Drawing 8 ] It is a flow chart for explaining the control action by the main routine of a game 
program. 
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[DrawingJJ] It is a flow chart for explaining the control action by the main routine of a game 
program. 

Drawing 10 ] It is a flow chart for explaining the control action by the polygon image display 
outine S1 00. 

Drawing 11 ] It is a flow chart for explaining the control action by the throw guide display 
outine S200. 

Praw[QgJ2] It is a flow chart for explaining the control action by the throw guide display 
outine S200. 

Drawing 13] It is a flow chart for explaining the control action by the throw guide display 



outine S200. 
Description of Notations] 
CPU 

a Button-grabbing detection means 

b View location data setting means 

c Display rectangle information extract means 

d Operation means 

e Result information setting means 

f Decision means 

g Drawing instruction issue means 

h Variable setting means 

i The number acquisition means of coma 

j Migration and a rotation acquisition means 

k Polygon information management means 

m Guide information management means 

2 Bus 

3 Graphics Data Generation Processor 

4 20 Interface circuitry 

5 Main Memory 

6 ROM 

7 Elongation Circuit 

8 Parallel Port 

9 Serial Port 

10 Drawing Processing Processor 
11, 14, 18 Buffer 

13 Speech Processing Processor 

15 Amplifying Circuit 

16 Loudspeaker 

1 7 Decoder 

19 Record-Medium Driver 

21 Memory 

22 Controller 
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Group) JPEG (J o in t Pictur 
eEngineering Group) tci^jfi L>fc 4 

mmmstii, <mtmte, ra-KMl (VLC : V 
ariavle Length Co deKJ;t)x>3 
-K^n/cr-^O^a-K) . MM^ftteS, IDC 
T (Inverse Discrete Cosine 
Transform) MM, 4>b vmfeVtfSLTtS&M 

lQ0 29]ffim9&M7'nizvD-l0l l ^ CPU1##6 

m^ni. ^v7rl ltt. ^I'JTi^l'JT 
i*«e.«t5. ^X'J7«, T^Ut^a^x* 1 2© 
^E±Kg|mStt£7*-*©jSB§xy7-C*S. 

2iX7C©H*7 r -'}fC*-2 > . h — {£, 

fate 

[0 03 0] ffiDH^ibrti. m«7-f>*fiSiar 
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^HHft-c^o, ^flS(c*5^r«. =^^C/<wq 

(003 1 ] ^ 4>*1&mT2>tceb<Dffimti>&tt> 7 -i 

ufrf St 1 -*^^*. e©7 4>*8iiiifr<£«. cpu 
itcj:0. its. Jus&aT'cuz^-y-i oicttb-c?m 

[ o o 3 2 ] # y zfyim^-c&wittmi&iffiwtfz 
tc#xo&m&&tt. 'W?t i i ©sitkx y t±k**w 
i^y^MTKuxf-f. # y tfw a 

mx.**?- Z<D'* v 7 r 1 1 ±lC*itt aiatatiB* 
Stf-i'^ftTK^f-f. * i> 7*- £<Dfe 
iitA^-n'l/^ hf-$©A 7 77 1 l-BCfcW-S 
latg&S^f *7^-^'U? FT Kt/Xf-MVKf 
**^ + <Dff&£^T*?K7*-*<h3fr6ft£,, Ctt6<Z> 

^^-^^/jS^a"^^**. CPU 1 frh<D. # 

y rf^^Sf 1 - * & . * y =f >©s&* * 

[0 03 3] fU^a^xf 1 2©^^®±iC*JW 

ta^<ag*s@ssn-c(,>4 *><r>t rt\u. ^utr 

ya>txf 1 2©*^ffi±KfcW£<8l#a>8!)#te. fj 
~Z 1 2 <D&r;W±i<c*stt m^&m^<Di><0 

^tiii4. ct9aft?i,m>-c&3 J >. oso. t^u 

^a>*x^r 1 2©^mffl±K:*Jt»rtt. 

ft*. SJW*®#{c-r^/t«)«:. MgKWHfig 

it. ^scm^ttsops^ati^-ct^jc^tc^s 
[0034] cc-c. ±mm#<D ra6# j rigiE 

cc?, mum.. Mfcpiit. 2>X7tmn^m 
i,»6n*jaa-ci*2x2. 3^7c^s*iffl(,>6»n*te 
a-c«3 x3<Dtf?>J-ca3ns. ta^(4gtc*f-r 

fflt»6n*«iar«2x2. 3^7oai^*iffl^6n4 

&a-Ctt3x3©tT?lJ-CSi<*ft*. ^. a>hO-72 



u 

2 omttcm^ < mwom^n . Sfc&{a«©@iiE«tt. 
^f—^uii/cfiwstvcif^. cpui», 3> 
2©&ft«:3S<,>-c. ±fB^-^;u*>6. *fffc 
■TS«Jft-?>ta^{4{B<DI5|ifE^4K*aib. K*tBU/clI 

tea*. m^fflaccsit-riWoiEiigs-^. &m&*$. 

«>SfcfcK:/!H>*©r*4. 

[0 03 5 J J£U:©8iipi*>6#*>5J:5K:. SUkx'JT 
±©#y:3V:a#.T Fu*7*-*tt. J0M>«fc9K:i/ofc 
*e>fts. BPfc. 3> hn— ?2 2 ©alters Dr. ®r 
ttOlaieA&tfGig. &tfKm.£tita©lllE#;Ryf<&g 1 
**. CPUlKiot^nS. &tC. CPU1KJ: 
0. ^©@fEfc4taj£{^©|5|ijg#4KS^T. 
ffiE«C*f-f S«J#©@i£a:m«>£ft.5. -ei,-c. C P 

u i (c<fc»). &&©{4a4&£{jig©t4gRaqg$g# 4 

[0536} ±m>#<DM&mRZf&mB.7 : -ZkZ. # 

[0037] _hiB# •/ =t>1MM7 RU***-*!*. 

Dt>tl 0«, a-,7t 1 KDami'JTltC, 3S 

C^O, H*W£SU<Wt0#j£l©45H;£g83£u MS& 30 
I8ffl{c v StlC-f ST^X^ + ^-^e^iitf. C©*& 

<r>-5. cnfCi-jt, fHi^a^-i! 1 2©g^BD 
[0 0 3 8 ] il^<D2^iii^ffilffij-rS/c*(Dfil@i^ 

F*J. JI£7 FU*7*-*tt. 40 
^P-fe^Stf. CPU l*P6©¥iJ.BC*$ttSTl«5M 
Ht*-**. CPU l*5 6,<D^«lgf r -a'tCSl,»-C. ffi 

[0 0 3 9 ] ^/S#lffl:/p-fe*tM 3«. iB^J&&3 0 
#6iS<&ttl3;hfcADPCM7*--*£. ;<?7t14(C 
IBttU Wj7t 1 4(Cf3tg3tl/tADPCM7 r - 

ADPCM? 5 -**. 0!tf.tf4 4. 1 KHz©jg«$i:<D 50 
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9 xx ytr-cm&M-r. *ut. -tuxmpstm-fa-ky 

VI 3tt. f^vVy 1 4^6K*tHLfcADPCMf J - 
*(C*fU bf **©£&. ,MX©ttJ!Hl. x>-cp-t* 

r. faj»$#3o*>e>st*{tiSft*^7*-*tf$pcM 

^-^(DJS^tCfe^-Ct*. C©PCMf r -*tt. CPU 
KCJrO. ADPCM^-^tC^fciiftS. */c. PC 

»*y 5±.ia<s^xm.t&7t>ti*>. >Yw*y5± 

10 CCbUT^ifflSft. S*C. ADPCM7*-7 7 h©^ 
-frfCi^a-FStifcWf&T'-^W:. t^jffl7'nt 
1 3lcm62hX±i&Utc&Wtlim&M$tT,tc®. 

[0040] sBJtgSi* K?-f;< 1 9tt. Ft* 

«f*S8*4 9«S?-caS. §BI§liS#3 0tt. ff*.t£»- 

<M y 3§f;cab 5. IB^JSStf* F 5 -fV< 1 9 fc£. %5ffi&# 
20 3 0^€>B®. y-A^n^A^-f^W 
U ffc&tHDfcT*-**. f3-^17(C«»TS. 7 s 
3-^17tt, tS0M»P9^l 9 *>£©?** 7*- * 
tc#tl/. ECC (Error Correction 
Cod e) «cJ:&x-7--iTiB2!JS£i6U x-7-iIiEAi 

XP-fe^tr 1 3Kg&£TS. 

[0 0 4 1 ] y*y 2 1 tt. «*.«. F 
M<DJ*:>JtiplitJ:Z>. *-FM©^*y«. miiKT 
B#^©t^*^-ri^©J:^tc. ^-A©^i«/S-5y 
JO -*«:^F-r4/t»©fc©-C*5. 3>ha-722 
«. a*-R. ±*-U. T*-D#>6>5:£ 

£»P^>2 2L. *^^>2 2R. X^f- 
hiK*>22a, -feU^h^*>22b, ^1tK^>2 
2c. ^2#*>22d. SI3*r*>22e v ^44?* 
>2 2fi*6ft5, y-A7-l/-W, 

CPUltCfcfU ±T2E**^-r3-7>K^^^fecr) 

iaiaji«<*3 o^e,n- Fsn-sy-A^u^^AT 1 -^ 
©ps^a*. cpui«:}isnte»o«)©-c*i. ni> 

0 ^r^^>2 2b«. y-A7"U— t'Ai, 12^^3 0 

-ftcWr^SaiSJR*. CPU ltcfgjnT *&«>©£> 
©r*S. ». £*-2 2L, ^-22R, W 1 
4tK*>2 2c, 2 2d. 2 2e. 2 2 f Oflttli. 13 

®ii«:3 o^6cj- Fsniy-A^py^AT'-^K: 
[0 04 2] caijf^) sjsxw'^^ (Sm-e-r) 

) T(,»*4. CPU 1*1. ROM8«:i2t8Sn-CU5^^ 
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r x ^ -ixiBasoifi 3 n/t-y- a y p y 5 a f 1 - 3f 

y-AiJtfrr*. hji*>. cpui», a>ia 
— 5 2 2 ^ury-A^u-^^fg^snsfg^rt 

7- -fe?f3 1fi$Ui>te.rt v V r 1 1 

'J T±<DT KU^-r- 3f ^JWSf 1 - * ^6SB^cr) 

•9-1 3{c*f-rs^w^3T>K©^ff. 

h n ~5 2 2<D8kf^«ci£:Dft:Si»^-C*i. 

[0 04 4] b. laitc^t/fccpu \<omti>ms. 

(0 2) 

[0 045]@2tt, g|l(CwlfcCPUl©*nffl 

Mftsofriim&iiizti. 5 octets stifc 

^p^Af-^f j&^tfcifcfco. 02{c^-rtati% 

fSle. *<Pr*f8: 1 f , »fr^l6tT^8 1 e . 

1 h. =>-?&liX^§* 1 i . • ®S£SiR*» 

i j . i k. ha mmmm 

[ 0 0 4 6 ] C . ^EnSi>*«llie|:©^ (0 3 £O'tC0 4 

C. D. G» rc/h) 

[0 04 7]ia3A« > W*.««4 8 0e*Hr;k $6 
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4 0tff-te;i/-C«JjSSn*«mBH±«:*JW'5v *EP&tf 
0. 03Ctt. 03BtC7Kl//t^En©«a*fM«<!:. 

^•r&ws. 04D«. s4c«c^-r^EPi(ia^«f t - 
^ !» fxr-zmm-fntvit- 3«cj:-5-c^s 

nfc. ^&&*EP7 KUXCD— flteTjVrgaWEK 04 G 

ra. S4D{c^$n^^«^EnrKu^<Drt. *ep© 

0. S4H(t 04G(C7K$n*£&&*Efl&giS7KU 

[0048] *»ss{c*jc»r«. **-a^u~hmwb 
etttsti*. c©iwtt, 04A«c^sn-5<fc^«:. 

<D^91N a ©ttBf L o ^Utry a ^ 1 2©S 

[0 04 9] $^ ^EPNa«. ftitORi. Mo, ^ 

^a^Snrt>5^EnNa<DM<Dg|J^<3r)20<D 
7K^f-f a l&tfa 2 i. lo|ir«c^3nte^ 

^EnNa^mBfibrffll^n^^iaeH^Lo 
t?*4„ C©l33A(tm3*lSJ:5{C. mf^St^Lo 
«. ^EUNa^SCgS^CDTFUX^-^a 1 4. ^EH 
N b (Dm<Dfflft<DT F 7 s - 3f b 2 «t ^(in, 5^EP 
Na©^©SP^©r KU^f-f a2 ScEPNbOJl 

[0 05 0] -et/T. StC. &8M*©@l|E&*i. ^ERN 

&t,>4s©*EPNa©ate, m«aife«cg8:5e$n. @ 
tttimm&vsmtKvx^zwmmt* o. 5015 



O) 
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fc-a>6ra*. ttc. &»y-A#. pmbwom&u: 
tt, *EMi. i @$gs-ctt*?a. 2@«KSrti^ar^ 

«. 2@is^6r&s. fc®y-A#. 

3iHiijsB-cw^a. 4@«ar«sta. 5 

tt5lsHEiUrc^^e>T*i. ft. vm±.K.*s^x 

Ah* 3 e o-cimb-cmhtxzimm oi-w&ut® 

*• 

co o 5 i ] $.tc. ^mwnas^xit. ±m&k<DM& 
ti&Mxtcm&tca, ^teisn*. c<o&ssut, m*. 

[0052] «Ji©cfc 5 teWSZtU V&Ktfi. ®M&0> 
Zi&lCfcOXVTfr* JA-C&mZtlZ. ^t. y- 

>y£iSi8U C<Di3f&tcat,>T=J> hP— 52 2£& 

bp^. ^—tf--<>f-'7*-^<cffinfc©aiy-A* 
f^-ricitf-csrs. «t. <fcd»iffltc. ±ga#-(F 

(oo5 3]^ei7«, m^msAiCTjk-r^^tjimKv 

£J:5«:. tfJ/C^i "0" tUtcm&O. 9zW&£ti3 % A 

tit, c<D%&)mtmm?-$i*. n&mmto3on>h* 

SlCU-FStltcr-itV&Z. C<E>03B 
&t*E14 Bfc^3tt&^*fitt®S?? s --*©0!|'T?tt. 

(xl. yl, zl)*i{8. 0. 10). (x2, y 
2. z2)#(-8. 0. 10), (x3. y3, z 
3) # (8. 0. - 1 0) . (x4. y4. z4) # 

(-8. 0. - 1 0) ifco-COS. 

[0 0 54] S3 Cti. Vv? 4 vtT.'f-ZS.j&y'u 

+ v ?A?-$£j£7zH:~,y3k*. CPU 1#>6. 0 
3BK^3ft£*Efl|ifi*f&&7 J ---*. 

3^7c^±-c^En*K3e-r*. a»wco<Ea±. * 

[00551 3 ^7n^ta±-C|S3g$n/c^EIl«rH^E3a 



16 



7±.o>7\ : i'X? : -$icgmzti2. c<t>mtk&&ai7 

H4DtCm$n-SJ:5{C. M»7r>*yil 
©gbnx y T±tCfeW 4 T K U * ^- # "C* 5. « 
S3 A(C7n$nri>-5^^©^EPN a*ffitfQja^<D 
A©. /<97rll©SSx!;7±©7FUXal, a 
2. a3SCXa4«. (560. 32 0). (5 

44. 324). (594. 368)&tf(560. 3 

io 94) ia^n»5. mm&£0 i-owkd&bpn 

b £ffltfE32y£<D#<D, /<57t1 1 ©glmx y 7_fc© 
TPWbl. b2. b3SO t b4t*. (42 
4. 342). (408. 346). (458. 39 
0) RV (42 4. 4 1 6) <bft-,-CC>.& (l33ARCJf 
04D#J1). 

[0056] ©igfiljfglL o tto(,vrgB9JT 4. * 
BIN a ifiW$&-Qm7n 3 ft. *EHN b iffi Mmmmm 
tC^TnSti. fio. Sa*K:3?^3ttfc£cE|Jrt*&EflNb© 

20 [0057] 03A«C7j*<*4-iSJ:5tC. ^E0Na*«^ 
Sn-COSi#{C«, y-O^y 5(C». H4D{C^ 
3ft-5J:5«c. ^j5ril^3ft-tV-&*EnNa<D^&s 

^3*VCVfc^EPN b<Z)^g|&T Kb #a*t3tt3 

4J:5(C. ^F^-C^Snr^-S^EPNa^l^U 
30 - AiTKSlmS n/c^cEPN b <DSSU£cDy K 5^ 
. *r. al. a2, Si^bl. b2-C*5. -eurctl6 
C©03A<DTSP{C^3n-Ct,»4J:^(C. (5 
60. 320). (544. 324)M(424. 3 
42). (40 8. 3 46) Ctl6©ffl*i. 0 

4G(c^3nri,>£J;5K:. ^ * D 5 (Dffecox »; 

[0058] -eU-C. 04HfC7n$nrt>4J:O«:. $c . 
EPN a RCJf N b ©MS^f^EP^aJT KUXf*-***. 

40 tgsttfctsst. ffiH^ayD-fevif.1 o(c^$n-s. 

^tiBMa^nHz-ytM 0«. ±fa W^Sffl TKUXf 
(cSi>r. *vv-r 1 lcD^x >;t±{c. &&io>f-t> 
(ciO. 03A{c*jt,>r^«r(=ti/"C^-r<t:5{c. ^ 
«. mnmtc. abfc*^. ^EnNa<D«iBi!©«fc^«:m^. 
^En<D«iji 0 r ifiunmic$m 3 . 

50 [ 0 0 5 9 ] C (D^Ttt. mv$&%.vmi;K.m7n 3 n/c 
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ir>-c&z#> £©«#£&©*§£«. mm$tiz&m 

[0060] &B*iIMfeL o ©Sbntt «fc ^-cScBKD&go 

<*ft£ttgWH>s©T\ ^©^/dw. ^Eirc^n* 

gink 3 ftfc £ * ©SSfPJSJGfcSrfli 5 # * C £ #-c * 
[006 1 ] iXtC. ^WNa©feK:-9l>rSiWr-5. BE 

fc. gfeB &K©ffi;*^©J:5k:/jN3(,>c££ 

itf-cs*., am. r^gij •?> rRBfjij m 

j^rstconr^Eno&^tcifc-^w^nit. y- 

[0062] d. mmm^m (isswe) 

[0 06 3] 05A~05Dtt. ^>v-&tfy-At? 
<Dii$f{f)% jjVri893Eg-C* -S . C©S5 A~0 5 D 
». y-ASWF*i©jl#Ma*i. ^>v-Ba£t8:tf4 

$TCD-t10^-^<D7 U-A©F*3©4 0<D[Ij®itij^!l£ 

05 A, 05B. 05C. S5D-C*5. 05Att<"> 
7-Ba Sfcfc©»f**Wte**B#£©iIIB&5* 

P§teLfcB$£©iBHf*jn0!l*. 05CB^^-Ba4 

D«^n> B a *ifttf/cB#^©Biffl^7f?0l|^:7nT. 
«SJb, «F#». BBS BtC©*«H**frt-. *fc. 

ftflUMmMu:. ««iay-A*^ftfc£*©£nnB 
^6sw3nyt*>©"c*i. 

[0 064] 05 BJCTnSftTl^.fcStC, lo©iBM 
I*. Ha©ffi. IfCiiMa, Aj/7-OWHBa.- 
^Efl©0D»Na t tfeftfUfeLo. |&*»iffi©!lift*& 
mT ZtcitXDO A > H VWRVPimmmmotfJ FIB* 
Gi X»e>fl»Jj5E<*ft&. S/c, W*flHk<PKI2. ILLS 
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i?LR#&msti*. ^-/>F^w©^ep^©±eBtc 
tt. y-A^u— ^©»*^-rx^ <c©0U-c«. i 

P : -A) jW**3*i. *©T«MCtt. Mx***- 
*fiV*vt-y* 7*1301*3 n. M«c-e©TSP(c«v f5IA 
@©y-Ayu— ^r*-5©*i*^T^ (c©wt? 

B. PLAYER 1 ) imnkZtxZ. ttc x 
w©tf*«:«. U STJ . r2NDj . r 3 R 
dj ©**jw«ms*i*. cn6«. ri§gj . 
r2@Sj . r3iaBj ©jg«r*4. ftr, ±ta 

TISTJ, T2NDJ . r3RDj ©^©fcWtC 

msAVit. ims<Dismv<Dmsmifis rs9. 33 

MJ (5 9m3 3cm*Iftn), 2 0B©fiIt?O 
WmWfi. T6 8. 3 9MJ (6 8m3 9cm^t 

•s) r*5ci**msnr^s. m> ri stj amm 
«*^rx^©*«<c^stiri»4 rxj . T2 
NDJ ©^HB8l*^r3t¥:©«rflH«:^3tir(r»S roj 
«. r 1 S T J V<Df&8BM<k 9 T 2 N D J "C©^pSt 
j&*W3®fcfflr*£t££7nL-T<,>£. $/c. 05B~C 
«. lBg©ttM#. *Jfc- W*. 7r-*T**C4 

a*. rpouL xj ©^^(c^om^nrt^. 
[006 5] s/c. 05B«:^3nr^4J:^tc x 

[0 0 66] E. ^^>;u-^>«cj:5©jajairf^ (0 7 
~0 1 0 ) 

[0067] 06~09tt. g»y-A©y 

>{c«fc4*na«)[ / P4iftBj-r-2.yt*©7n-^+- h-c* 

•5. Sffliy-A«. y-A^u-t«:J:ia>hn-? 
2 2©»^(cj£:o-c v y-A^f«rt©fiffli<*K:j: 0 . & 

J9®«j*. y-Asmrtfc^iTis^rsit^yt^© 

0 6 ~0 9 cc^-rs^y- a*i. 5ajtL3S:if y- A©t&-^ 

riSjtbj Rfliaify-A©i8-^«c*jir»r 
«, r«:J»ftj « rs^j . rsaaggsigjj « m&i t 
Wi*tk*.> M>v-atfy-A©«^tc*ji,^T«. rg: 

»itife©£-r*. 

[0068] 1^8; Xf-^ysi©*. 01(C7nL/cRO 
MB kJBttSnTC»**^U-f y > T^AtC J: -2, 

-5. y-Aypy^Af^tcfcanij®©^ 

», ©{cWWL/ti^tC. 02(C7rLfcCPUl©t»fi8 
iL-T©S*©r*5. 

[0 06 9] Zf-v-fSlVit* *'<1'-?~4>?Z'X 



13 

jt a >s*v 5 tciattsn*. cntcfco. cpui 

S 2 T«. >&flMfciB#& 1 a tfi. -a > F a -5 2 
TYESj -C*n«^f5»^S 3 {C^ff-T -5. 

[oo70]xf?^s 3 rtt. iish&^«ff*ai * 
^u* F««i<DSiB£^TlighfiH^ lai (c^l. 

yp-tz^yi Ott, ±KSiS^^tcS(<»-c, HzU^Fffl 

«. -feU*> F@WfcO*3tmi*n£. ^f?7 , S4t , B < *K 

>2 2 a^ffl^tlfc^S^^ML/ r YE S J 
*^vyS5(Ci&fTT£. 

CO 07 1] Xf^S5T(t CPUI*!, -feu^l- 

*j &». y-AT'u-t*'. xf»7 , s3r«^h 

MRU C©«iC s X*-F*K#>2 2 aijftCi* 

sum-*. tc-cry-Aj itt. y-A^cofc 
©©AS. w^tfara^^y-Atctet***-*^*^ 

T. J9«y-A^jiJR$tlfc*)©<!:t-^. 7f 7 7-S6 

&mfr$iftft^®.\ e*K -feu* hsn^ty-A 

1M 0{c^L/Tl6ffT-5. CtlKJrO, iSHMBiyn-tr 

»fiott,-'<»7Tii ©Si^x y r±(c OTii®© 

CO 0 72 ] Xf»yS7rtt, £SSct8SE#&l h#. 

esj t?*n{*^7 i y7'S9(c^fiy» tnoj -c*n 

B^f77*Sl ltC^ffTS. mi#*^2 2 cOfilfp 
y-A2fHF*1<D«®ti:<D@iigjia!*ft«®T2.yt«)<D 
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20 

[ 0 0 7 3 ] v y S 9 -CI*. 1 d#. X fcf 

-Fr-*Sd tc_h#?u$«mx tf- K 7- * s fcflDJST 
5. 

CO 0 7 4] XT^ys 1 0"C«. i 
F^-^SdOffiKJfcGfcPV&T*--* f d 
ZXlfoZ. COa-r&f-jt f d£> ^#3^7=-* 

f- K-f-^Sdi. cn^»^f-Kf-fSd 

gB^fl8i*3 0/P6>-/>^^y 5CCP-F3tt 
ft, ^f^F^-^Sd^ffl^-C^OiHSC^tf^ 

CO 07 5 J Xf^S 1 lt?tt. »gt*l21 d*J. X 

JTT*. ^f»7-Sl 2-Ctt. #J»i^®l f Xtf- 
Kf-fSdfWv-ft^S^lilSlfL, r YE 
Sj -C^ntf^^f •T'S 1 3tC=£*fU TNOJ 

tfx^ys i otc^ffr*. 

20 CO 07 6] Xt-v7S 1 3Ttt. $l$mM&$tlh 

Xtf- Kr-^SdiC "0" ^f^AT*. iiSX^ 
fyS8"C, ?K^>»fmttl#Sla^ ^l)!Kf>2 
2 c #Jf S n/c*»5*i€r*ij»rl/ . Il^>22c 
Stiri^ifilKL/fci^k:. ys 9K.&ftl>X 

^tlX^rj:^h<DtmmLfc6^^ *^*ysi 1(C 
L/r^f- Kt 1 -^ S d*i&2> y-A 

yu— f icj:zm{jLmm&tc'o<?>m 1 #^>2 2 c©jf 

#z^2 2c zns-mwfi&x,* t . y- ASfart©a» 
{c*fc. y-Ayu— ^*s#tt^Wf*3tc^i7K*>2 2 

C007 7] ^f^SHTIJ, »S*l81d3&s. a 
40 v&^-*FD(C f6g37Sf-J f imt 

•> y S 1 4 tCtelvtJfcAfcttfca 7g(f- i» F DKfcflfc 
■TitaiBP^fitftK^-^Ah*, yY>^^'J5(c^ 
StlTt>5f--y^TBL*>?» > g?*UJT. CCf, f- 
-y;bTBL«. §4A«:^ntis5J:^{c, 
avS^-^FDi. C©^©37»f-jrFD«:-3 
&m txX V> 5 ^»<Dfi:«P^fit^Sf t - * A h 

[0078] x^v-ys 1 6-cw:, ^j^e^iai h 
50 ta»»<Dij<';p'>©i!a*t^y-f©^^>^^y 
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U ±127 FU*-? 1 -**. 7 FU*^&ADD«C. ± 
83«fir-*£. WfiSMOtc, ±83015*7*- 
@$£S§£»ROK:**tt\-ra. CC-C. ±IBT 

-7MI/£#M-r*Ci(C«fc0ff£ftS. C©^-^ 

(oo79]^?!>ysioom ^';^>ei«^ 
tmmft>txZo c <dx y =f >antftjj*ju- ?>sio 

0(C3l»r». fctCiftfrT*. ^f 9 7'S2 00Ttt, 

[0080] xf^s i mm^mi & 

-$Ahm i ncofflWT^S^^Kl/, r Y E S J T 
*n«X^?^S I QlC&ftO, TNOJ rfelltfXT 1 

a5A~H5DfC5«c<r*Snrt»4«i:5{C. MilUEfllL 

[008 1 ] 2fc7&^lCfc^T8y&6nr(,>S&Sp$<D& 
*SIE»tt, WA«*fr "0. 5" . RSIStf-? 

"2" . ^>v-at/r "5" *cc. 
•^ttwaabsnrt**. ^ftrasesnr 30 

^SIPfg&rtUlHlT. ?©fe*:37S©fi*f, "2 4 
0" tCS^tlTV 5 BKtt#2 @©$g 
acC*jW*ft^3^«(0««. "1 2 0" 4fc*. * 

[0 0 82] 1 7(C*J(,>T. fl»t#gl f 

ff c©x^ v^siB -ciAmmtmssem.^®. 1 e 
JiBtea^n-fe^-y-i o«c*tu "foul x- 

*5*-r£^7»-**#|&T*. CttKcfcO. -Jr-f^F* 40 
WP&mMcte. 05B«CjjVrJ:$«:. TFOUL 

3oo-c«, &mi&m#m&&m!Bmimt>txz>. c 
(D&wn&Btew&gk^ - ? > s 3 0 o». asgr s 

*f * 7"S 3 2 -Cff htiZ <fc 5 &g93£*fiS;RtfX f v 7 

s 1 0 o-cfTfrft^&Srfp&fr-s. «wM±r». «*. 

sn a. 

[0 0 83] 7"S 1 9-C«, *IJK*©1 f # 
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' «KU rYESj Vt>tli£z?v7S2 OKSffU 
TNOJ 'C*tltfSW { ^7 v 7 7 , S 3 0 0tC^-r*. * 
T v 1 S 2 0 rW. 1 d &ffi5@&7*- * T 

htc "l- zmmz>. 

[0084J Zf-v7S2 1 -CW, *iJ#r^& 1 f & 
«a«W s -*Th#. «W@^-*©a*<BThma 
xJ:9***l»*»5*>**WU r Y E S J r&fttfB 
??S3fC£fT U TNOJ -C*ntfW^7 l 5' 
^S8(C»f?rS. X^*:/S2 2r«r. 
IIJ#S1 a*. 02#*>2 2d#»3ftfcj&>5*vM3| 
KU r YE S J V$>t\HZ.7~ v 7*S 2 3 (C|£?tI/. 

tnoj r&n»mw c ^5 i 9 7'S8«:^f-r-s. CC 
T. l&2>J<*>2 2dtt. »«8i^©fi^JbTftK7*- 

02#*>2 2 d*J»34a-Cl»4W«:. afttiTHSf 1 

-afAv©ffl*tj®^-r>^';y>F3n*. ft. ±iata 

filiiTftffif 5 - * A v<WBtt. 05 A~~E! 5 DtCmTJ: 
^{C. ^fY KG i tCJc'oT VTA'if'f J*"V$&ji$tl&. 
[0 08 5] ^fv^S2 3Ttt, WV9JRld4«. ft 

siiT^s^- £a v (cstgfts:^- * z *im-r 

^S24 "C». W»r#S If*. SaiJiTAS^ 

ZA vma x©fflJ:0 &*S(,>#>5;0>£2|3j$rU TYE 
SJ r*n(^f>7 , S2 5(Ci^ffb. fNOj t*h 

[0 0 8 6] xfvys2 5r(i. gs&tasE^MS: i h 

feSliT^K^-^A v»C. &B±.T A 

2 6-Clt ^>MSfp^a^©i a *J. SI2#*>2 2 
d*»«Stite*5*>*«|(iPt/, TYESj-C*n«^^ 

5»^s2 7(c^tfty. rNoj ■c*mmc;xf y/s 
2 3(c^tf-ri. mz#*>2 2 djwesnfciscc. 
•e©^©i9«ii±TftS7 t -^Av©fii"c. y-A^m 

[0087Uf»^S2 7r{*. §S!SfciS:)e#© 1 h 

hi.. jsa»±TftKf*-*Av©ii4*cati>r. mm 
VKomL'*? h^r-**. fijjtwt^-s. cc-c. as 

(x. y. z) ^e>)5cs. ccr. r^mgfbj i«. ± 

IB3o©ffi(c«t^r^*^SS'<5' Y^-Z^WmS 

^-^ -^S27 -cflmwbisn/citK^ hju?*- * 
{c. fi^jpjSK^^ h*^-**. jnSL-r5. ccr. 
a^»asa-<d' H^x-^t*, isssm.^ Y)^-z 

*imTiC6©. 3i*5M«Lh«::tett4<ag (x. y. 
z) Z&H.ZltVXOfe&VSbZ. 
[0 08 8] Xf^S2 9tlt iSS^ld^. Mi 

mmouim?-* (x. y. z> tc. sfi^^h^^ 
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-* (x. y. z) fjam?z>. ccr. imsm<D 

ffiBf : -*te > 3*^j^±tC:tet7*t^»!&©{4H£ 

(x, y. z) »7"S 3 0T«, 

*08r#l81 f*». ttftSH&OB 3 # "0" *>S**J|3Jir 
U rYESj V<ht\tt*rv7S3 llC&ftO. TN 
OJ •C4nWf^S3 2«:^ft4, CCT\ &<* 

[0 0 8 9] xf 7 ^s3 i-c«. gtmstm^mih 

cct, im&vh&r - * mfea ^- $ « . 
c n 6 <omtf~ z <omvz j£ c * sia § nr u -s £ 

[oogoixf^sioo -cw. iff y =r>ia&sun 

vs i o o^fton^iaffi^^^s^-^^t?*^. 

[0 09 1 ] Xf?7*S3 3-C«, j»gt*®l d*5. jR 
Sg8i£#«>*. *§#ff#Bi85£^© 1 mm 30 

n-t ?iu otcttia-rs. cfttcjc-^r. fuey a > 

1 2<D^^ffi±«C«. 0 5 A~EI5 DCC^Lfc 1 ? 
[0092] *?-?:/S3 5^tt. #J»r*©l f *K 

u ryE sj f*tni^f??s3 eicmy-rz. * 

©bh&£ « v r g o o p j &<Dyn¥<omteSv 
^Asp^-tcsmsns. so 
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[0 09 3 ] ^f^SSOOTtt, fiS^l^fiflPf*®^ 

»^sio orff^n-stea^^^c-s^-^^**. 

eoo-ct*. 'jyis-w&mmmm&mitiz. c©y 
-?2 2oai^teis*ifflu€>n-5. bp*. y-A^u- 

miaM>x. ±i2^^tsfii{cs(,»r»^i5a*^ft>n 

10094] *^?:/S3 7r«\ WWi¥&l ftf. # 

TYESJ r&n«ffO c X^5»^S2 oicmf-rz. 
[0 0 95] F. »J<>J^>(B^^^-^>S 1 OOK 
J:4*fi0P8&^ (BID 

[ o o 9 e ] m i o «. =f>B«S^^-?->s i 
0 0 (c J: S W®16flf^|§T.5/c«t)(D7 u - ^ + - h r 
'J:J>B«tg?7n;l,-^>s 1 0 0-Ctt. & 

(x. y, z) ilt^-f^ti; 

5fciati;*ft-ci>s. -^L/r. cneoJSSt^Sf*-* 
(x, y, z) tt. vi'X^r-^^T'a-fe-y 

S^T. S4FtC^3^4 2^?c¥ffi±<3r)^g^)J<';=f 
>T KU^^-ir (x. y)«C^$tlS„ C<D04F 

(cm3n^^s»jj<y=r>TFu^f t -^ (x. y) 

«, fi'^?t7Kl/^f-$^A7->'iU»h7Kl' 

©ffi*i^r > -fw * y 5 ±©>j< v =tisom&<otmm 

(X v y. z)*8^mf. ^7-?7S102 

■c«. )j< y =r>W*ima*8 iw, ^ y =f >©ie^© 
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#y=r>r fuxt 5 -* ( x< y> sawna? 8 -** 

VZfrhO. mtfktfV^^TFls*?-* ( x> y) 
[0098] xry7S 1 0 4TIJ. WW^iai f**. 
'7 FUX^-^JC^&b/cA^tefc^Jirl/. TYESJ 10 

r*nt*xf^sio5Wfu tnoj r*n« 

Htf^fv^S 1 0 2(C^fT£. Xf?^S105t 
(x. y) &WS!gf t -*?:y-(W*l/ 5tpnm&m 

u mgm&Tvxsxr-z (x, y) RD-'aaf 1 - 
o». ±ieg&fgT fu*^-* (x. y) tester, 

[0 0 9 9] Xfj^S 1 0 6-CW. HK^&l f£*. 

<btutc<D#>j=r>mmi7F}i'-?->s 1 o o^fttt. 

TNOJ T&tHmVZ.?-?7S 1 0 5{C^fr-6. 
[0 10 0] G. fgJSJtfW F*inJl'-3 : ->S2 0 0{cj: 
£IW9P8&fE (01 2~01 4) 

[0 1 0 1 J m 1 1 ~B 1 3W. 30 

[0102] rfS 2 0 .1 Ftit#81rgl# 

«. &8fr • 0igffiRf»*© 1 j ffi. 1BMJ3tiLft& i f-* 

a^-.^sc^isiiss^-f^ffi. cct?, iia^tx 40 

[0103]Xfv7"S203 T«. #Y Fft&es* 
*R^igfif r -*tcSl>T3#7C&iSU:-C^fcU c 

9 s - * ( x . y ) #w Kttrmrregi 1 mtc^-r so 
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Z>. ^f>7 , S2 04 r«. tSA Ft**fiSS#8 1 m 
«r Fu^^-f (x. y) *. y *y 5 «c§* 

[0 104)^f77'S205t«. fiSHiifr<&8fT^& 
lg*s, ^^FU^-f (x. y) 
';5*>6i!#ltiU ^£&&7FUX? J -* (x. 
y) *. f i'X9 i t7 Kl^Xf-m5w<i/7 h7 
FUXr-fi^ft. SBhfr^iU-C. Spaas :/a-te 
*1M 0 it ft. ffiBBtfr^f? SMS 1 e «. @ 

7KMf-ir5. mn^&l d^f^SSffltcS^r 

36 0 (£) •C^C'TSCitcjrO^a&^ns. Cfttc 
«fcD. JtES^T'O-feylM 0«. ^farFux^- 
£ (x> y) (Cg(,>T, ^777ll(0^xiJ7l 

*i£s*i*&-c#*i£tf. ft. f—y*<D 
&mic<t: *) m>txz. r—^Mt. mm^m 1 d tc o 

t5fc»0f-affL<lt*5-^U? FT FUXf 5 - 

[0 10 5] Xf 7 7"S2 0 6-C«. *U8(f#l21 f*$. 
7FU^>f P©ffi*i$fc8IT FU*P s tar t*i 
5*iSr*iJ»T^. rYESj T*n«^f5-^S2 07CC 
myl*. rNOj t?*h«^f'7 7 - S2 0 9(C^ft 
CC?, Pstarttt, ^MTKU^f-f^ 

7-S2 0 7t?tt. Sl^ai d*s v TFU^>J<^>afP 
tC»HlTFUXSi[k**n»-r4. CCt. 117KI/^ 
&k<Dte«. 2T®T FU^^-^^iBtt-rSOtC!^ 

[0106]^f-;7*S20 8-CW. ^/-f F«f«Wffi* 
©lm*. 5_£<D7 FU^^^>^P(D« 

uxf-f (x. y) 4iEtef 4. -eo^:c<D«:@^-Y 

P«q%JU-»S2 0 0«tt(tft. ^f?7'S209t 

5fcgR7 FUXP starti. S^TFUXf'-^© 
a^fBti^nmaxiODfingCM^e. giftTFUXg* 
k *?I5 D fci^i^»<D7K-rffi «fc *) *>/h 3 ^ *>S3&>**iJ»f 
I/. rYESj t*n(^fvVS2 1 0(C^f u 

rNOj r&n^f-f 2 1 ncmfrz. cc 
~c. gtmcr Fuzr-* ©&*fett» n m a x <owh 

mtiHtkV&Z. Sfc. C©Xf y7"S2 0 9(C4»W-5 

*aa«. r Fu*#-(>*p©ffi(c'j s ? *£a»w4c 

itCfcO. ^<0«lJ^ffiH8iLo«:j:«3^$n4|(l!a:«) 
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[0 1 07] *:r*7-S2 1 Ortt. d#. 
TFUXtf-f^PtC. S«7KW»k»t5. 

-f>*P(D«I£ftA-f*. 

C 0 1 0 8 J Xt- v 7S 2 1 2 FHHRtto? 
I81m*i. gfr kux ad (CT F UXrfW >£P(DfliJ: 

Ofe "k" Aftr**«r>tt*ft\r5. ccr, &tfu 

*AD©^T*I£. iTTPUXa d©mriB<t<D0§<fc i 
AD<ad 

[0109]Xf5yS21 3ttt, FtiHRfcll* 
Slm* ! . j* 5 ±<DtftT PU*a dcDffl*«n 

^xi/TKiatt3ftT<,»*gQ&&7FUXf J -* <x. 

y) £. 5±©&r Fi/^ADoi^r 

x«;r(ciatg-rs. xt~?7s 2 1 4-c«. 

d#. Iffy F^ad*^. gifly K IsX&kZjmir 

CO 1 1 0] xf^S2 1 5-Ctt. StlMM5U d#. 2C 
&TFU*AD*>6. W7F^»k*WW4. X 
^ 5. 2 1 6 -Ctt, ¥!i»f*fSl t*T FUXad 
©jjtrffirt*. 3feHT FMPstart «C»igy F 

rYESj -ObtlitXT- v?S 2 1 7KW U TN 
OJ ?*htfWX7-^S2 1 ZVcmi~?Z>, 
C0111 l'±EXt?^S20 9-Xf^S2 1 6 

st-o&sh:, y-f>y*i/5±(cte(,>-c. XHiomic 

J^ST-S^g^r F UXf-3f (x, y) H^. A 
Sfrfficr Pkxfc^j^ixyrtc^r^sr&o. 30 

2 1 lKfc^T&T FWADK7 FU*;iW>*P£ 
fUU ^■f'f 7"S 2 1 2 {C*JC>-CS3TT FUXa d«CT 

FUX#^>#P«fc9 k#i7iJ>fct>7*-**ft\-r&© 

tt. Xf s-7 , S2 13 (C*a>T. 8t7 F^ad <Dffl*i 

stx y rotates nrt^^ier F * 
(x. y) 4, &r F u-xADcDfl^m-rx yrfcieit 

y**4l/-C©*aT**. X7 i ?7'S214K:. 
fcOT&T K A D*»6gi$i7FUX&:k £&G. * 40 
f^f yS2 1 5{c43l>TirTFU*ad«>63m7KU 
*8fek£&i;. yS2 1 6 tCfoOTtirT K a 

d©^-riB*i, 5feg|T P U^P start (cS»7 P U 

-rt,>-5<£H*. mr pu*a d(ciatssn-c(,>-5^f*T 

FU.*^-* (x. y) fciatft-TSx y 7 #W . 
^IKr-S/cJb-C*^. o$9. fT7 FUXadOffl* 

±ie»nmM«om-rfiiWT{c)&;iit>5c<t«. &tp 

50 
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[ 0 1 1 2 ] 7S 2 17 Ttt. #-< P«««ffl# 

18 1 m#. $z&i®mtc*ii&?z¥m<Dm!£<z>g&&T p 

U*^-* (x. y) *. jt-{>jt^')5<D^T FU* 

a D©wtiy rtctatrr*. 

[01 13] *7^yS2 1 8TB, £Sfc§»t*J8U h 
01TFUXAD1K. :£55TFU*Ps tar t 
£S!Tr PU*£U<fc©MW80*. RAT*. Xy-v 
7S2 1 9T«. §£&385£*©1 h**. S27FI/XA 
D2(C. ftBRT PUXP s t a r t igiflT PU*&© 
) fi§2 k£©ttlJli&ii*ttA-f.5. 

c o 1 1 4 3 v t*s 220 r«. FfMnra? 

Sim*. 01. »27FMAD1, AD2*!^ 
>(>M*>)5±<D$ZtkffkT ( x . y) %m 

&Mb> ^MTF^f-ir^x, y) 
X?t7FU^f-m7-A-l/, h^-^^tC. 

Jesuit t/t. wm%!$&7u-*iv*f-\ oicm&T2>. 

CCT. S17F^ADl*i^t^-/>^*!/5±© 
Sf27F^AD2*^f^Y>j»^y5±<Di 

•jTtciatssnTc^^-tSftt, ^^<fco^i*csi«i 

3*1. 1 OOI«©7 F UXf - ^ i t-TM? n*. u 
FU^f-f (x, y) tcS«,>r. A?7Tll©i* 
O^-^^5 1 -|.f t -^<!:L/rS#iitf 0 C<D<bt<D®U»ffli 

iLooes, ^B#^r^$nrt,»^EnNa©fe£ 

l9Dr*5„ Xf^S2 2 1ttt. iH»*8l d*s. 

01 r Puxad uca$7 Pu^Sik*. Jofic-r^. 
CO 1 1 5] X.f?^S2 2 2-Ctt. SI»*©lD*l. 

02 T PUXAD2«:SlilTPU^k*. ^-r^o 
Xf-^S2 2 3m «»f*©l f#. miTFlsX 
A D 1 ©fit**. 7FU^-f>*P <OfiStU:*>Si{P**IJ 
Kb. TYESJ -C&ftfcfCODS&lltf-f KAmJU~^> 
S2 0 0*^17. TNOJ -C^ntm^f f ^S2 2 

C0 11 6 ] iiiaxf f 7S2 1 7~Xf 2 2 3 

TtlsZf*-* (x. y) * t 2i';7^fo, 1 o<D 
EH20<O]1^©T Fi/^f-^ilt. JSiB^iST'a-fe 
*1fl OfCff^f ^.fcJixD^ia-C^S,, Xr^S2 1 
8tC*J(,»r. 01 T PU^AD 1 {CycBIT PUXP s t 
a r t tSmr P i<DADaiS**«Ab. Xf 

^S2 1 9{C*jl,»r02TPUXAD2(C7cSg7Pl^ 
^P s t a r t i«!iT P U*&©te2 k £©»P#i|S* 

*RAtri>4©«. io<D^Ep©g(cti^-rss^« 
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TKUA**-* (x. y) 4, ±f2*EP J: 0 1 1 ofrtc 

(x. y) 4*. l^©B»<D3£&&7FP*? : --y4 

[0 1 1 7] 1 «Cto«,»T» 1 T F 

MAD ltcSigT FU*»k*/JD#U XT^SZ 
2 2 {C*jl>r^2rF MAD 2 (cSISir KUXiRk* 
JB#*U ^f77 , S2 23(CtJl ( >tifl7KU^ADl 

s& i r F AD 1 fCiatt<*tVC<,>££&&7 1( 
FUXf*-* ( x> y) 4*f4fc*> 
2(C*fl£-rS£tfe*7 FWf-J (x. y)**W*a> 

4 (, >5 C 4 «!*• M 2 7 F U * A D 2 fC*ffo-T 7 

[0118] CSI*a©^fi§fC*jW^*) 
<t^fC, #JgJ3SfC4st>-C« t a>FP--7 2 2CD&mc 
j£C;fcjgSr&®#£!IJ«E<*-B-.54ft(C, a>ha- 5 
.2 2<DlftfttCJ:'l]r. &&#K*fc&ffll&*«|®;*tfS«fc5 20 

fcufc&ffiy-Ateteur. *Ep;&t*&lfr©@HS*£&8t 

St»-.5C4#-e£4. JgK. #Stf*©0SK&6[>ffia*;*:& 
<fcStCft-3-C\ ^Efl©fe£^gia><=>lg©tCjli;fc^Str 
£J:5(cLfc<Erc. y-A^u-tft £S«3©|5nf£$8:£ 

coii9] t%mm i ) ±ieniscD^ss{c*jv>-c«, 30 

> y* y- at* u- *tcs?fcrr -& c 4 * i 4 1, >s $& 
[0120] c^00« 2 ) ±KHJSor>0g§{c*j^r«. 40 

[0121] tmtm3 D ±BBHifiO?^®(Ctel,»r«. 
IHI«£^(CJ£; D-C^EPCfe*^ i <t ^ (C U /fcig^tCOl* 

Tgawbteai, fi^ix*ji,^-(Dffl3W^:# < osteon 
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^5>y*> y-A^l/- #*>9«<#<f K 
f 5C4#"C*5. 
[0 12 2] 

mtc±im8B®*&m? ztt&icmm # 6ti 5 4 # 
tc. Jja&fl:#8cD&mcS(,>T. ±iBiSfS:«i!!e}*i±i3 

fiSBtsn*. sssy-Afcfc^-c ±&&m&&±gzi& 

[0 12 3] ±ieiSBj(cfc<,>r. ±§afft©#**J: 

[0124] */c. ±fa^tc*jt,^r v ±fee®^/-f F 
ix^3*i*o «EoT, y-A^u-ttt ®m&o>m 

TiCim, cfcoT. iaS5^^ FiB^*#M-r-5C 
[0125] ifB^Bjtc^i,^. ±IBg«?^^ F 

tdfom* : m<£.'>icm#M7K2t\z>. .tor. &mtf<< 

Ayi/- Ytc^wzuzctifivz. cntcjror. y 
-Ayu— t'je. §^©jtiaL/fei9»af'f $>y&oa> 

[0126] *fc. iia^Bjtcfc^r. ±$&mm® 
««{cs^r^$n5. .tot, am^nsts:®^^ 

iS8S^W FSI^(D^mR*WJffl ; r.5C4«:<l:»). ^ 
[0127] S/t, ±IBI6B^{C^I,»-t:> igBSRW^Rc; 
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